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Abstract 

The purpose of this study was to investigate how different healthy, and unhealthy lifestyles are 

associated with different levels of psychological distress. The National Health Interview Survey 

data from 2007-2017 was used in the present study. The Physical Activity Guidelines for 

Americans (PA guidelines), smoking, and alcohol consumption status were used to measure the 

indicators of healthy, and unhealthy lifestyles. Three cut points of the Kessler Psychological 

Distress Scale (K6): low (k6 <5), moderate (5 ≤ K6 ≤ 12), serious (13≤K6≤24)  were used to 

measure different levels of psychological distress. Chi-square tests were executed to determine 

the direction and significance of associations between psychological distress and healthy, and 

unhealthy lifestyles. Ordered logistic regression models were used to examine both unadjusted 

and adjusted odds ratios to determine the likelihood of levels of psychological distress in relation 

to healthy, and unhealthy lifestyles. Result indicated that compared to the unhealthy lifestyles 

such as physical inactivity or not meeting the recommended PA guidelines, current smoking, and 

current or former alcohol consumption status, the healthy lifestyles such as either the 

recommended amount of aerobic physical activity only or both aerobic and muscle-strengthening 

physical activity according to the PA guidelines, non-smoking, and lifetime abstention from 

alcohol predicted lower risk of moderate and serious psychological distress.  Thus, the present 

study emphasizes both the importance of adopting healthy lifestyles and of avoiding unhealthy 

lifestyles to decrease the probabilities of higher levels of psychological distress. 

Keywords: psychological distress, aerobic physical activity guidelines, muscle-strengthening 

physical activity guidelines, smoking, alcohol consumptions. 
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Introduction 

Psychological distress is a risk factor of physical and mental illness. Psychological 

distress is defined as the accumulation of several unpleasant feelings and emotions that affect the 

functional activities of everyday life (Pratt, 2009; Cvetkovski, Reavley, & Jorm, 2012; George, 

Jorm,  Kolt, Bambrick, & Lujic, 2012; Russ et al., 2012). It affects a significant proportion of the 

U.S. population and causes additional burden in individuals’ lives, health, and economy (Hedden 

et al., 2012; Druss et al., 2008). Psychological distress often leads to mental illness, diseases, and 

disabilities (WHO, 2004; Puustinen, Koponen, Kautiainen, Mäntyselkä, & Vanhala, 2011a; 

Robinson, McBeth, & Macfarlane, 2004).  Thus, identifying the risk and protective lifestyle 

factors related to psychological distress is essential for promoting physical health as well as 

psychological well-being.  

Existing literature indicates that lifestyle choice has a substantial impact on psychological 

well-being. Both healthy factors (i.e., physical activity, exercise, a healthy diet), and unhealthy 

factors (i.e., smoking, alcohol consumption, unhealthy diet) of lifestyle choices are associated 

with mental health (Stampfer, Kang, Chen, Cherry, & Grodstein, 2005; WHO, 2009).  Healthy 

lifestyles improve psychological well-being, but unhealthy lifestyles are related to poor mental 

health.   

Moderate to vigorous intensity (MVPA) physical activity is an important factor of a 

healthy lifestyle; its optimal level has been suggested by the World Health Organization         

(Haskell et al., 2007).   MVPA has been found independently associated with overall physical 

and mental health (Perales, del Pozo-Cruz, del Pozo-Cruz & del Pozo-Cruz, 2014). The potential 

effects of MVPA on psychological distress can be better understood from a bio-psycho-social 

perspective. Physiological point of view suggests MVPA enhances physical fitness and thus 
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controls the secretion of physiological stress hormones and lowers blood pressure (Gerber & 

Pühse, 2009). Serotonin is a “feel good” chemical of our brain that influences our mood 

(Schimelpfening, 2005).  People with depression tend to have a reduced level of serotonin in 

their brain. Physical exercise increases the serotonin level of our brain and improves our mood 

(Scaccia, n.d.). The optimal level of cortisol helps to maintain psychological well-being. 

Moderate to high-intensity physical exercise provokes an increased release of cortisol (Hill et al., 

2008). Aerobic exercise helps to reduce muscle tension, which in turn reduces anxiety (Harvard 

Men's Health Watch, 2011). A psychological point of view suggests that people experience 

reduced anxiety by doing physical exercise as it helps to keep distracted from stressors (Bahrke 

& Morgan, 1978; Katula, Blissmer, & McAuley, 1999).  In addition, increased engagement in 

MVPA also decreases the probabilities of involving in unhealthy behavior (i.e., smoking, 

drinking, and eating unhealthy diet) (Gerber, Kellmann, Hartmann, & Pühse, 2010). From a 

social perspective, MVPA enhances social interactions and interpersonal relationships by 

increasing the probabilities of outdoor activities, which in turn improve psychological well-being 

and reduce distress (Maturo & Cunningham, 2013; Shelton et al., 2011; Blazer & Hybels, 2005). 

In 2008, the U.S. Department of Health and Human Service (HHS) published the 

Physical Activity Guidelines for Americans (PA guidelines) for the overall benefits of physical 

and mental health (ODPHP, 2008).  In 2018, the PA Guidelines Advisory Committee Scientific 

Report provided the conceptual framework for the second edition of PA guidelines (Physical 

Activity | CDC, 2018). According to the 2008 PA guidelines, adults need to do two types of 

physical activities each week: aerobic and muscle-strengthening physical activities. Meeting the 

aerobic component of the PA guidelines suggests of doing 150 minutes of moderate-intensity 

aerobic activities (i.e., brisk walking (3mile/hour or faster), bicycle riding, tennis (doubles), 
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ballroom dancing, general gardening), or 75 minutes of vigorous-intensity aerobic activities (i.e., 

race walking, jogging, running, tennis (single), hiking uphill or with a heavy bag pack, jumping 

rope) a week, or an equivalent mix of moderate and vigorous intensity aerobic activities. 

Although the aerobic physical activity profile includes three components (intensity, frequency, 

and duration), research has shown that the total amount of aerobic activities is crucial for 

achieving health benefits compared to the other components (Physical Activity | CDC, 2018). On 

the other hand, meeting the muscle-strengthening component of the PA guidelines requires 

involvement in muscle-strengthening physical activities (i.e., lifting weights, working with 

resistance bands, push-ups, sit-ups) for 2 or more times a week. These activities are also required 

to involve all major muscle groups such as legs, hips, back, abdomen, chest, shoulders, and arms. 

Exercises for each muscle group should be repeated 8 to 12 times per set.   

An unhealthy lifestyle is another dominant form among people’s life-choices. An 

unhealthy lifestyle negatively affects mental health and causes an additional burden on the cost 

of prevention, treatment, and management of physical and mental illness (Rohrer, Rush & 

Blackburn, 2005). Serious psychological distress (SPD) is highly associated with adverse health 

behaviors, such as smoking, physical inactivity, and substance abuse (McGuire et al., 2009; 

Dube et al., 2009; Okoro, 2009; SAMHSA, 2010). 
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Review of Related Literature 

 

Psychological Distress and Healthy Lifestyle 

A growing body of research has included physical activity, non-smoking, no or moderate 

levels of alcohol consumptions, and healthy diets as healthy lifestyles to demonstrate the 

associations between healthy lifestyles and mental health (Perales, 2014a; Powell, 2018;       

Okoro et al., 2014; Hamer, Biddle, & Stamatakis, 2017; Lucas, Windsor, Caldwell, & Rodgers,  

2009a; Velten et al., 2014). 

A study was designed to examine physical activity patterns among the U.S. adults with 

and without serious psychological distress (SPD). The Kessler Psychological Distress Scale (K6) 

of non-specific psychological distress was used to assess SPD (Kessler et al., 2002). Physical 

activity was categorized based on the PA guidelines for Americans. The 2009 Behavioral Risk 

Factor Surveillance System (BRFSS) data were used. Analyses included only 16 States. Results 

suggested that overall, 45.4% among people with SPD and 67.2% among people without SPD 

met the recommended aerobic activity guideline. It also revealed that 20.9% were moderately 

active (150 to 300 minutes/week of aerobic activity) among people without SPD, and only 13.6% 

were moderately active among people with SPD. Additionally, people with SPD (31.8%) were 

less likely to be highly active (>300 minutes/week aerobic activity) compared to people without 

SPD (46.3%) (Okoro et al., 2014). 

 Another study was designed to investigate the impact of physical activity on 

psychological distress using the Australian National Sample. Psychological distress was 

measured by the Kessler Psychological Distress Scale (K10) (Kessler et al., 2002; Andrews, & 

Slade, 2001). Weekly frequency of moderate and vigorous physical activity (MVPA) was used to 
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categorize physical activities. Results suggested a dose-response in the association between 

frequency of MVPA and psychological distress. The odds of falling into a higher risk category of 

psychological distress (16%) was lower among people who participated in MVPA once a week 

compared to those who did not involve in MVPA. The effects were 31%, 40%, 48%, and 54% 

respectively among those who participated in MVPA once or twice a week, 3 times a week, more 

than 3 times a week (but not every day), and every day (Perales et al., 2014a). 

The association between the PA guidelines and psychological distress was also  

investigated by using general population household survey data (1994-2004) in England. General 

Health Questionnaire (GHQ-12) was used to measure psychological distress. Duration and 

frequency of MVPA were used to categorize physical activity (Puustinen, Koponen, Kautiainen, 

Mäntyselkä & Vanhala, 2011). Results suggested an inverse association between the PA 

guidelines (150 mins/wk. MVPA or 75 min/wk. Vigorous PA) and psychological distress 

regardless of whether the physical activities were accumulated in one or more sessions.  The 

prevalence of meeting the PA guideline was 26.9% among those who did not report 

psychological distress and 19.8% among those who reported psychological distress. 

Additionally, people who met the PA guidelines had significantly reduced odds (14% and 32% 

respectively) of psychological distress compared to people in insufficiently active (1>50 

mins/wk. MVPA or >75 min/wk. Vigorous PA) and inactive groups respectively (Hamer et al., 

2017).  

Psychological Distress and Unhealthy Lifestyle 

Across a wide range of ways of understanding and measuring unpleasant emotions and 

mental states, psychological distress is associated with various unhealthy behaviors, including 

smoking, alcohol consumptions, and physical inactivity. 
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Current smoking status was linked to poor mental health (Rohrer et al., 2005).  The 

prevalence of serious psychological distress (SPD) was assessed among smokers in the U.S.  The 

prevalence of psychological distress was higher among current smokers (9.4%) compared to 

former smokers (2.8%) and never smokers (3.65%). From 2008 to 2014, an increasing trend in 

the prevalence of SPD was found among non-daily smokers compared to daily smokers 

(Zvolensky et al., 2017). 

In addition to smoking status, amount of cigarette consumption and quitting behaviors 

were associated with levels of psychological distress. In the case of both current smokers and  

occasional smokers, a higher level of psychological distress was associated with a greater 

number of cigarette smoking per day (Kiviniemi, Orom, & Giovino, 2010).  A study used the 

California Health Interview Survey (2007) data to examine smoking behavior among person with 

and without SPD. Results revealed that the persons with SPD were more likely to be current 

smokers and they were more likely to smoke ≥ 20 cigarettes daily compared to persons without 

SPD (Sung, Prochaska, Ong, Shi, & Max, 2011).  Other studies indicate the association between 

psychological distress and quit attempts/desire to quit smoking. People who failed to quit had a 

higher level of psychological distress compared to those who successfully quit smoking (Carter,  

van der Deen, Wilson, & Blakely, 2012; Lawrence, Mitrou,  & Zubrick, 2011; Kulik & Glantz, 

2017).  

The effect of alcohol consumption on mental health was varied by the degree of alcohol 

consumption. Whereas moderate alcohol consumption was found to predict positive mood, 

excessive alcohol consumption negatively affects mental health (Stampfer et al., 2005; Velten et 

al., 2014). Research also revealed that a greater alcohol consumption is associated with a higher 

level of psychological distress. In addition, compared to women, men exhibited a stronger 
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relationship between higher alcohol consumption and psychological distress (Geisner, Larimer, 

& Neighbors, 2004). The age difference was also found in the association between alcohol 

consumption (abstainers, occasional, light/moderate) and psychological distress. Among people 

aged 40-42, both abstainers and occasional drinkers had significantly higher levels of distress 

than light/moderate drinkers. However, the association between alcohol consumption and 

psychological distress was insignificant for people aged 30-32 as well as people aged 20-22 

(Lucas, Windsor, Caldwell, & Rodgers, 2009b). 

Both individual and combined effects of several indicators of healthy lifestyles on mental 

health were examined within a representative sample in Germany.  Better mental health was 

linked to a higher frequency of physical and mental activity, moderate alcohol consumption (i.e., 

not increased or no alcohol consumption), non-smoking (Velten et al., 2014).   Similar results 

were found from a different study which was designed to examine the association of health risk 

behavior clusters with mental health among U.S. college students. A total of 105,781 college 

students in the U.S. who completed the Spring 2011 National College Health Assessment were 

included for data analyses. Results suggested that multiple health risk behaviors, especially high 

alcohol and cigarette/marijuana use were associated with poor mental health (Jao, Robinson, 

Kelly, Ciecierski, & Hitsman, 2018).  

Although a growing body of research focused on both of the WHO and the HHS 2008 

recommended PA guideline to understand the association between physical activity and 

psychological distress, many of the aspects are still unknown and require an in-depth 

understanding for the development of cost-effective public health policies (Perales et al., 2014a; 

Okoro et al., 2014a; Hamer et al., 2017). These studies failed to provide a comprehensive picture 

of physical activities in relation to psychological distress. All of these studies reported a 
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combination of moderate or vigorous physical activity without controlling for muscle-

strengthening physical activity in relation to psychological distress.  In addition, research also 

failed to provide the overall picture of the U.S. population in the association between 

recommended physical activity and psychological distress (Okoro et al., 2014a).   In addition, 

studies also failed to provide a comprehensive and contemporary picture of the U.S. population 

for smoking behavior. Moreover, as most of the studies included very specific samples, 

particularly younger age group to examine the association between alcohol consumption and 

psychological distress, thus the findings of those studies cannot be generalizable for the whole 

population. 

Research Purpose   

In the present study, healthy lifestyles include physical activity, non-smoking, and life-

time abstaining from alcohol, and unhealthy lifestyles include physical inactivity, smoking, and 

alcohol consumption. The present study was designed for the following purposes:  

1. To examine the association between different components (aerobic, muscle-

strengthening, and combined aerobic and muscle-strengthening) of the 2008 Physical 

Activity Guidelines for Americans and levels of psychological distress. 

2. To examine the association between smoking status and levels of psychological distress. 

3. To examine the association between alcohol consumption and levels of psychological 

distress.  

4. To determine the predicted probabilities of different levels of psychological distress in 

terms of the 2008 Physical Activity Guidelines, smoking status, and alcohol 

consumption. 
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Method 

Data  

 

The National Health Interview Survey data (NHIS 2007-2017) was used in the present 

study. The NHIS is a cross-sectional survey which was designed to collect information related to 

demographic, socio-economic and a wide variety of health issues including non-specific 

psychological distress among adults in the U.S. The probability cluster sampling method was 

used in the survey to recruit a representative sample of households and non-institutional group 

quarters (e.g., college dormitories). Data collection was done by the U.S. Census Bureau through 

personal household interviews.   A total of 332,297 adults aged 18 years and older were included 

in the present analyses.    

Measuring Levels of Psychological Distress 

 

The Kessler Psychological Distress Scale (K6) was used in the present dataset to measure 

non-specific psychological distress (McGuire, 2009). The K6 scale was developed in 1992 as a 

brief measure to identify people who meet the Diagnostic and Statistical Manual, Fourth Edition 

(DSM-IV) criteria for anxiety and mood disorders as well as people who do not meet DSM-IV 

criteria for any specific psychological disorder. The K6 scale consists of six questions regarding 

how frequently the respondents feel nervousness, hopelessness, restlessness, worthlessness, 

effortfulness, and feeling so depressed that nothing could cheer them up. Possible response 

options for each of the questions and corresponding scores are: 'all of the time'=4, 'most of the 

time'=3, 'some of the time'=2, 'a little of the time'=1, and 'none of the time'=0. Respondents 

reported other than specified response options were regarded as missing cases and were excluded 

for analyses. The scores from each of the questions were summed up to obtain a total K6 score. 

Then the three cut-points: low (k6 <5), moderate (5 ≤ K6 ≤ 12), serious (K6 ≥ 13) validated by 
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Prochaska et al.(2012) were used to measure the levels of psychological distress (McGuire, 

2009).      

Measuring Indicators of Healthy and Unhealthy Lifestyles 

Physical activity, smoking status, and alcohol consumption status were used to measures 

the indicators related to healthy and unhealthy lifestyles. 

A. Indicators of physical activity. In the present study, moderate, vigorous, and       

muscles- strengthening physical activities were used to measure several indicators of physical 

activity.  The total amount of moderate, and vigorous-intensity physical activities was used to 

categorize aerobic physical activity following the aerobic component of the 2008 Physical 

Activity Guidelines for Americans. In addition, the frequency was used to categorize muscle-

strengthening physical activities following the PA guidelines.  Moreover, the categories of the 

full PA guidelines were created by combining the categories of aerobic and muscle-strengthening  

physical activities.  Several variables related to moderate, vigorous, and muscle-strengthening 

activities were used in this regard.   

Variables used to determine the categories of physical activities. In the NHIS survey, 

moderate activities define the activities that cause only light sweating or a slight to moderate 

increase in breathing or heart rate. Examples include leisurely walking or bicycling, slow 

swimming or dancing, and simple gardening, although the examples were not usually shared 

with respondents. The variable ‘MOD10FWK’ reports the frequency of light or moderate 

leisure-time physical activities in terms of a single time unit, times per week. It was created by 

the staffs of the National Center for Health Statistics using the information on two different 

variables: ‘MOD10FNO’ (Frequency of moderate activity 10+ minutes: Number of units) and 

‘MOD10FTP’ (Frequency of moderate activity 10+ minutes: Time period). The variable 
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‘MOD10DMIN’ reports the duration of light or moderate leisure-time physical activities for at 

least 10 minutes in a standardized time unit, minutes.  It was also created by the staffs of the 

National Center for Health Statistics using the information on two different variables: 

‘MOD10DNO’ (Duration of moderate activity 10+ minutes: Number of units) and 

‘MOD10DTP’ (Duration of moderate activity 10+ minutes: Time period).  

On the other hand, vigorous activities define the activities that cause heavy sweating or  

large increases in breathing or heart rate. Examples include fast walking, fast bicycling, jogging, 

strenuous swimming or sports play, vigorous aerobic dance, and strenuous gardening, although 

the examples were not usually shared with respondents. The variable ‘VIG10FWK’ reports the 

frequency of vigorous leisure-time physical activities in terms of a single time unit, times per 

week. It was created by the staffs of the National Center for Health Statistics using the 

information on two different variables: ‘VIG10FNO’ (Frequency of vigorous activity 10+ 

minutes: Number of units) and ‘VIG10FTP’ (Frequency of vigorous activity 10+ minutes: Time 

period). The variable ‘VIG10DMIN’ reports the duration of vigorous leisure-time physical 

activities for at least 10 minutes in a standardized time unit, minutes. It was also created by the 

staffs of the National Center for Health Statistics using the information on two different 

variables: ‘VIG10DNO’ (Duration of vigorous activity 10+ minutes: Number of units) and 

‘VIG10DTP’ (Duration of vigorous activity 10+ minutes: Time period).   

‘STRONGFWK’ is a variable that measures the frequency of leisure-time muscle-

strengthening activities per week by considering both the number of times and duration of those 

activities. In the survey question, muscle-strengthening leisure-time activities described as the 

activities that "specifically designed to strengthen muscles such as lifting weights or doing 

calisthenics."  
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Categories for the PA guidelines. The following categories were created for the aerobic, 

muscle-strengthening, and full (aerobic and muscle-strengthening) PA guidelines.   

Categories for the aerobic PA guideline. Both ‘MOD10DMIN’ and ‘VIG10DMIN’ in 

conjunction with ‘MOD10FWK’ and ‘VIG10FWK’ variables were used to create four categories 

of the aerobic PA guideline: Inactive, Low Aerobic, Meet Medium Aerobic, and Meet High 

Aerobic.  The categories were defined according to the aerobic PA guideline (HHS, 2008). 

‘Inactive’ was defined if respondents never do any moderate or vigorous activities at least for 10 

minutes.  ‘Low Aerobic’ was defined as reporting of 10 to 149 min/week moderate intensity or 

an equivalent amount (where 1miutes vigorous activity = 2minutes of moderate activity) 

vigorous intensity activity or combination of both. ‘Meet Medium Aerobic’ was defined as 

reporting of 150 to 300 min/week moderate intensity or equivalent amount vigorous intensity 

activity or combination of both.  ‘Meet High Aerobic’ was defined as reporting of  >300 

min/week moderate or equivalent amount vigorous intensity activity or combination of both. 

Categories for the muscle-strengthening PA guideline. The variable ‘STRONGFWK’ 

was used to create two categories of the muscle-strengthening PA guideline: Not Meet PA 

Guideline, and Meet PA Guideline. The categories were defined according to the muscle-

strengthening PA guideline (HHS, 2008). The category ‘Not Meet PA Guideline’ was defined as 

reporting of never or less than two times per week in the frequency of strengthening leisure-time 

activities. On the other hand, the category ‘Meet PA Guideline’ was defined as reporting of  2 

times per week in the frequency of strengthening leisure-time activities.  

Categories for the full (combined aerobic and muscle-strengthening) PA guidelines. The 

categories included both in the aerobic and the muscle-strengthening PA guidelines were used to 

create six categories of the full (aerobic and muscle strengthening) PA guidelines. The categories 
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were: 1. Meet Neither PA Guideline, 2. Meet Medium Aerobic Only, 3. Meet High Aerobic 

Only, 4. Meet Strengthening Only, 5. Meet Medium Aerobic+ Strengthening, and 6. Meet High 

Aerobic + Strengthening.  

The respondents who reported they unable to do physical activities (moderate, vigorous, 

or strengthening) were excluded from all of the above categories of physical activities.  

B. Indicator of smoking status. Three variables: SMOKESTATUS2, CIGDAYS1, and 

CIGDAYS2, were used to measure smoking status. The variable ‘SMOKESTATUS2’ indicates 

respondents current smoking status. It included categories of the current every day smoker, 

current some days smoker, former smoker, and never smoker. The variable ‘CIGSDAY1’ reports 

the number of cigarettes smoked per day for daily smokers. It responses to the question, "On the 

average, how many cigarettes do you now smoke a day?" The variable ‘CIGSDAY2’ reports 

number cigarettes smoked per day for some days smokers. It responses to the question, "On the 

average, when you smoked during the past 30 days, about how many cigarettes did you smoke a 

day?"  For my analyses, seven categories were created using the above-mentioned variables to 

measure smoking status.  These were: 1. Never, 2. Former, 3. Some days (<5/day), 4. Some days 

(≥5/day), 5. Daily (<5/day),  6. Daily (5-19/day), and 7. Daily (≥20/day). 

C. Indicator of alcohol consumption status. Two variables ALCSTAT1 and 

ALCDAYSWK were used to create an indicator of alcohol consumption status. The variable 

‘ALCSTAT1’ was the record of alcohol drinking status in categories of Lifetime abstainer, 

Former drinker (no drinks in the past year), and Current drinker (1+ drinks in the past year).   

The variable ‘ALCDAYSWK’ reports the number of days per week during the past year that the 

respondent drank alcoholic beverages. Five categories were created combining the variables 

ALCSTAT1 and ALCDAYSWK to measure alcohol consumption status in the present study. 
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These were: 1. Lifetime Abstainer, 2. Former Drinker, 3. Current (≤1day/WK),  4. Current (2-5 

days/WK),  and 5. Current (6-7days/WK). 

Covariates 

As a control, my analyses included the demographic and socio-economic variables 

known to be associated with both the independent variables (i.e., physical activity, smoking, and 

alcohol consumption) and the dependent variable (psychological distress). The variables 

included age in years (18–24, 25–44, 45–64, and ≥65), gender (Male, Female), race/ethnicity 

(Non-Hispanic White, Hispanic White, Black, Asian, and Other), education (12th grade or less, 

High school graduate/GED/Some college, Associate/Bachelor degree, 

Masters/Professional/Doctoral), employment status (Employed, Unemployed, Not in labor 

force), family income in dollar ($0 - $34,999, $35,000-$74,999, $75,000-$99,999, and $100,000 

and over), marital status (Married, Widowed, Divorced/Separated, Never Married), obesity 

(Underweight, Normal, Overweight, Obes30-34, Obes35-39, Obes40+), and region (Northeast, 

North Central/Midwest, South, West). 

Statistical Analysis 

  STATA software was used in all statistical analysis; my analyses had taken account of 

the complex survey design of the NHIS. The conventional significance levels of p<0.05, p<0.01, 

and p<0.0001 were used to assess significance. Cross-tabulation was used to examine the 

prevalence of psychological distress across the socio-demographic variables.  Chi-square tests 

were executed to determine the direction and significance of associations between the 

independent and dependent variables. Ordered logistic regression models were used to examine 

both unadjusted and adjusted odds ratios and 95% confidence intervals (CIs) to determine the 

likelihood of levels of psychological distress in relation to the independent variables.  
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Results 

The results of the present study indicate that 19.39% of the U.S. adults had either 

moderate or serious psychological distress. Figure 1 shows that 16.08% of the adults had 

moderate psychological distress, and only 3.31% of the adults had serious psychological distress.    

 

 

Figure 1. Prevalence of psychological distress in the U.S. population. 

 

A. Prevalence of Psychological Distress by Socio-demographic Factors  

Table 1 shows the prevalence of psychological distress among various socio-

demographic groups.  The prevalence of both moderate, and serious psychological distress was 

higher among female, as compared with male. Although moderate psychological distress was  

highest among the youngest adults, serious psychological distress was highest among adults aged 

45-65.  There was an inverse pattern in the association between psychological distress and 

educational attainment.  The prevalence of both moderate and serious psychological distress was 

highest among people with the lowest educational attainment; the prevalence was gradually 

Prevalence of Psychological Distress in the U.S. Population 

None/Low (80.60%) Moderate (16.08%) Serious (3.31%)
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Table 1           

        

Prevalence of Psychological Distress by Various Socio-demographic Characteristics.   

  Levels of Psychological Distress     

  None/Low 

(k6<5) 

%(SE) 

Moderate 

(5≤K6≤12) 

%(SE) 

Serious 

(13≤K6≤24) 

%(SE) 

Total 

 

%(SE) 

P value 

Sex 
    

0.00 Male 83.11 (0.13) 14.20 (0.12) 2.69 (0.05) 48.25 (0.12) 

Female 78.27 (0.14) 17.84 (0.13) 3.89 (0.06) 51.75 (0.12) 

Age 
    

0.00 

18-24 years 78.56 (0.33) 18.68 (0.32) 2.77 (0.13) 12.61 (0.10) 

25-44 years 80.16 (0.16) 16.70 (0.15) 3.14 (0.07) 34.93 (0.12) 

45-64 years 79.75 (0.16) 16.06 (0.15) 4.19 (0.08) 34.50 (0.12) 

65 or over 84.59 (0.18) 13.09 (0.16) 2.33 (0.07) 17.96 (0.10) 

Race/ Ethnicity  
   

0.00 

Non-Hispanic White 80.67 (0.12) 16.05 (0.11) 3.28 (0.05) 69.16 (0.18) 

Hispanic White 80.46 (0.25) 15.99 (0.23) 3.55 (0.11) 13.44 (0.13) 

Black 78.95 (0.26) 17.43 (0.24) 3.62 (0.11) 12.39 (0.11) 

Asian 85.62 (0.34) 12.68 (0.32) 1.70 (0.12)  5.44 (0.06) 

Other 74.68 (0.81) 19.52 (0.72) 5.81 (0.44) 1.56 (0.04) 

Education 
    

0.00 

12th grade or less  73.44 (0.27) 20.14 (0.24) 6.43 (0.15) 13.83 (0.10) 
 High School/GED/Some college 78.61 (0.15) 17.60 (0.14) 3.79 (0.07) 46.16 (0.13) 

Associate/Bachelor degree 84.40 (0.16) 13.67 (0.15) 1.93 (0.06) 29.60 (0.12) 

Masters/Professional/Doctoral 88.09 (0.23) 10.94 (0.22) 0.97 (0.07) 10.41 (0.09) 

Employment Status 
   

0.00 
Employed 84.24 (0.12) 14.09 (0.11) 1.67 (0.04) 61.68 (0.13) 

Unemployed 66.95 (0.51) 26.01 (0.47) 7.04 (0.27) 4.83 (0.05) 

Not in Labor Force 75.83 (0.17) 18.35 (0.15) 5.82 (0.09) 33.49 (0.12) 

Family Income 
   

0.00 

$0 - $34,999 71.33 (0.18) 22.14 (0.16) 6.54 (0.10) 32.32 (0.15) 

$35,000-$74,999  81.07 (0.18) 16.26 (0.17) 2.66 (0.07) 31.84 (0.12) 

$75,000-$99,999 85.50 (0.26) 12.91 (0.25) 1.59 (0.10) 12.35 (0.09) 

$100,000 and over  88.14 (0.19) 10.74 (0.18) 1.11 (0.06) 23.49 (0.16) 

Marital  Status 
    

0.00 

Married 84.47 (0.12) 13.21 (0.11) 2.32 (0.05) 53.79 (0.14) 

Widowed 78.11 (0.31) 17.68 (0.28) 4.20 (0.15) 6.21 (0.05) 

Divorced/Separated  72.84 (0.25) 20.89 (0.23) 6.26 (0.13) 13.52 (0.07) 

Never married 77.23 (0.21) 19.15 (0.20) 3.62 (0.13) 26.48 (0.13) 

BMI 
    

0.00 

Underweight 75.27 (0.63) 19.48 (0.59) 5.25 (0.32) 2.76 (0.04) 

Normal 82.36 (0.16) 14.94 (0.15) 2.69 (0.06) 33.92 (0.11) 

Overweight 82.61 (0.15) 14.66 (0.14) 2.73 (0.06) 34.67 (0.11) 

Obes30-34 79.21 (0.22) 17.14 (0.21) 3.66 (0.10) 17.42 (0.09) 

Obes35-39 74.81 (0.38) 20.17 (0.35) 5.03 (0.19) 6.81 (0.06) 

Obes40+ 68.19 (0.54) 24.38 (0.50) 7.43 (0.30) 4.41 (0.05) 

Region 
    

0.00 

Northeast 81.84 (0.24) 15.26 (0.23) 2.80 (0.10) 17.69 (0.19) 

North Central/Midwest 80.18 (0.23) 16.54 (0.20) 3.28 (0.10) 23.02 (0.19) 

South 80.75 (0.16) 15.67 (0.15) 3.58 (0.07) 36.31 (0.24) 

West  79.85 (0.21) 16.90 (0.19) 3.24 (0.09) 22.98 (0.20) 
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decreased with higher levels of educational attainment. A similar inverse pattern was also found 

in the association between psychological distress and family income. The prevalence of both 

moderate and serious psychological distress was highest among people with the lowest family 

income; the prevalence was gradually decreased with the increased range of family income.   

Moreover, the prevalence of both moderate and serious psychological distress was highest 

among people in other races, among unemployed, and among divorced/separated. On the other 

hand, the prevalence of both moderate and serious psychological distress was lowest among 

Asian, among employed, and among married people. There was a weak association among 

region and psychological distress.  The prevalence of moderate psychological distress was 

relatively higher among people residing in the West,  but the prevalence of serious psychological 

distress was relatively higher among people residing in the South.     

In addition, a positive direction was found among Body Max Index (BMI) and 

psychological distress, except people in the underweight category. The prevalence of moderate 

psychological distress was higher among people in the underweight category, as compared to 

people in Obes30-34 and lower BMI categories. On the other hand, the prevalence of serious 

psychological distress was higher among people in the underweight category, as compared to 

people in Obes35-39 and lower BMI categories. Also, the prevalence of both moderate and 

serious psychological distress was highest among people in Obes40+ BMI category. 

 

B. Psychological Distress and the Aerobic PA Guideline 

Figure 2 shows the variation in the prevalence of psychological distress by the aerobic  
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Figure 2. Variation in the prevalence of psychological distress by the aerobic PA guideline. 

 

physical activity guideline. Compared to people in inactive1 (17.45% and 4.95% respectively) or 

low aerobic2 (17.63% and 3.22% respectively)  categories, people who met medium aerobic3 

(14.63% and 1.99% respectively) or high aerobic4 (13.96% and 1.85% respectively) criteria 

according to the 2008 HHS Physical Activity Guideline had significantly lower prevalence of 

moderate and serious psychological distress. However, while the prevalence of moderate 

psychological distress was highest among low aerobic people (17.45%), the prevalence of 

serious psychological distress was highest among inactive people (4.95%). 

 

 

                                                 
1  ‘Inactive’ was defined as not reporting any moderate or vigorous intensity physical activity for at least 10 minutes per week. 
2 ‘Low aerobic’ was defined  as reporting 10 to 149 min/week moderate intensity or equivalent amount vigorous intensity activity or combination 

of both 

 3 Meet medium aerobic’ was defined  as reporting 150 to 300 min/week moderate intensity or equivalent amount vigorous intensity activity or 
combination of both 
4 ‘Meet high aerobic’ was defined  as reporting >300 min/week moderate intensity or equivalent amount vigorous intensity activity or 

combination of b 
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Table 2       

 

Ordered Logistic Regression Predicting Odds of Psychological Distress as a function of the 

Aerobic PA Guideline, the Muscle Strengthening PA Guideline, Unhealthy Lifestyles 

(Smoking & Alcohol Consumption), and Socio-Demographic Factors. 
Predictors Model 1a Model 2b Model 3c 

Aerobic PA Guideline (Ref. group “Inactive=1”)    

        Low Aerobic 0.90 (0.87, 0.93)***   1.00 (0.97, 1.04) 

        Meet Medium Aerobic 0.68 (0.65, 0.70)***   0.83 (0.80, 0.87)*** 

        Meet High Aerobic 0.64 (0.62, 0.66)***   0.79 (0.77, 0.82)*** 
Strengthening PA Guideline (Ref. group “Not 

Meet PA guideline=1”) 
    

Meet PA guideline  0.72 (0.70, 0.74)*** 0.96 (0.93, 1.00)* 

Smoking Status (Ref. group “Never=1”)    

       Former Smoker   1.25 (1.21, 1.29)*** 
       Some days(<5/day)   1.59 (1.49, 1.70)*** 

       Some days(≥5/day)   1.84 (1.67, 2.03)*** 

       Daily(<5/day)   1.66 (1.50, 1.84)*** 

       Daily(5-19/day)   1.72 (1.64, 1.80)*** 

       Daily(≥20/day)   2.34 (2.22, 2.46)*** 
Alcohol Consumption Status(Ref. group 

“Lifetime Abstainer=1”) 
    

       Former drinker   1.46 (1.40, 1.53)*** 

       Current (≤1 day/WK)  1.27 (1.23, 1.32)*** 

       Current(2-5days/WK)  1.31 (1.24, 1.37)*** 
       Current(6-7days/WK)  1.32 (1.24, 1.41)*** 

Sex (Ref. group “Male=1”)     

       Female   1.36 (1.32, 1.40)*** 

Age (Ref. group “18-24 years=1”)     

       25-44 years   1.09 (1.04, 1.15)*** 
       45-64 years   1.01 (0.96, 1.06) 

       65 or over   0.45 (0.43, 0.48)*** 

Race/Ethnicity (Ref. group “Non-Hispanic White=1”)    

       Hispanic White   0.86 (0.82, 0.90)*** 
       Black   0.84 (0.81, 0.88)*** 

       Asian   0.84 (0.79, 0.90)*** 

       Other   1.01 (091, 1.11) 

Education (Ref. group “12th grade or less=1”)    

      High school grad./GED/Some college  0.86 (0.82, 0.89)*** 
      Associate/Bachelor degree  0.78 (0.75, 0.81)*** 

      Masters/Professional/Doctoral  0.75 (0.71, 0.80)*** 

Employment (Ref. group “Employed=1.00)    

       Unemployed   2.00 (1.90, 2.11)*** 

       Not in Labor Force   1.79 (1.73, 1.85)*** 
Family Income(Ref. Group  “$0 - $34,999 =1”)    

       $35,000-$74,999    0.71 (0.68, 0.73)*** 

       $75,000-$99,999   0.58 (0.55, 0.61)*** 

       $100,000 and over   0.52 (0.49, 0.54)*** 

Marital Status(Ref. group “Married=1”)    
       Widowed   1.29 (1.23, 1.36)*** 

       Divorced/Separated   1.44 (1.39, 1.49)*** 

       Never married   1.31 (1.26, 1.36)*** 

BMI (Ref. group “Underweight=1)     

      Normal   0.80 (0.74, 0.86) *** 
      Overweight   0.86 (0.79, 0.93) *** 

      Obes30-34   0.98 (0.90, 1.06) 

      Obes35-39   1.16 (1.07, 1.27) *** 

      Obes40+   1.43 (1.30, 1.58) *** 

Region (Ref. group “Northeast=1”)     
       North Central/Midwest  1.00 (0.95, 1.04) 

       South   0.97 (0.93, 1.01) 

       West      1.16 (1.11, 1.22)*** 

Note. *p<0.05, **p<0.01, *** p<0.0001 
 

  
a Model 1 was unadjusted. It was designed to predict psychological distress as a function of the aerobic physical activity guideline. 
b Model 2 was unadjusted. It was designed to predict psychological distress as a function of the muscle-strengthening physical activity guideline. 
c Model 3 was adjusted for smoking status, alcohol consumption status, sex, age, race/ethnicity, education, family income, marital status, BMI, and 
region to predict psychological distress as a function of the aerobic and the muscle-strengthening physical activity guideline. 
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In Table 2, model 1 shows unadjusted odds to predict psychological distress as a function 

of the aerobic PA guideline.  To examine the adjusted odds of psychological distress as a 

function of the aerobic PA guideline, in Table 2 model 3 was adjusted for the muscle-

strengthening PA guideline, smoking status, alcohol consumption status, sex, age, race/ethnicity, 

education, family income, marital status, BMI, and region. Using ‘inactive’ as reference group 

for the aerobic PA guideline, both ‘meet medium aerobic’ and ‘meet high aerobic’ categories 

were found to have significantly lower odds (0.83, 95% CI 0.80, 0.87 and 0.79, 95% CI, 0.77, 

0.82 respectively) of moving to the higher risk categories of psychological distress.   

 

 

 

Figure 3. Predicted probabilities of different levels of psychological distress by the aerobic PA 

guideline. 

 

Figure 3 shows the predicted probabilities of different levels of psychological distress by 

the aerobic physical activity guideline. The predicted probabilities were estimated following the 

ordered logistic regression model 3 in Table 2, which was adjusted for smoking status, alcohol 

consumption status, sex, age, race/ethnicity, education, family income, marital status, BMI, 
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region, the aerobic PA guideline, and the muscle-strengthening PA guideline.  The predicted 

probabilities of both moderate and serious psychological distress were lower among people who 

met either medium aerobic (0.03 and 0.15 respectively) or high aerobic (0.03 and 0.14 

respectively) criteria compared to low aerobic (0.04 and 0.19 respectively) or inactive people 

(0.04 and 0.20 respectively) according to the aerobic PA guideline.     

 

B. Psychological Distress and the Muscle-Strengthening PA Guideline 

 

 

 
 

Figure 4.  Variation in the prevalence of psychological distress by the muscle-strengthening PA 

guideline. 
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criteria5 had a significantly higher prevalence of both moderate and serious psychological 

distress (16.55% and 3.60% respectively), as compared to people who met the muscle-

strengthening criteria6 (13.75% and 1.70% respectively) according to the muscle-strengthening 

PA guideline.     

In Table 2, Model 2 shows unadjusted odds to predict psychological distress as a function 

of the muscle-strengthening PA guideline.  To examine the adjusted odds of psychological 

distress as a function of the muscle-strengthening PA guideline, model 3 in Table 2 was adjusted 

for the aerobic PA guideline, smoking status, alcohol consumption status, sex, age, 

race/ethnicity, education, family income, marital status, BMI, and region. Although the 

unadjusted odds of moving to the higher risk categories of psychological distress was 

significantly lower among people met the muscle-strengthening PA guideline (0.72, 95% CI, 

0.70, 0.74), as compared to people did not meet the muscle-strengthening PA guideline. 

However, the odds difference was reduced, and was attenuated but remained significant after 

adjusting for the covariates in model 3.   

Figure 5 shows the predicted probabilities of different levels of psychological distress by 

the muscle-strengthening PA guideline. The predicted probabilities were estimated following the 

ordered logistic regression model 3 in Table 2, which  was adjusted for smoking status, alcohol 

consumption status, sex, age, race/ethnicity, education, family income, marital status, BMI, 

region, the aerobic PA guideline, and the muscle-strengthening PA guideline. The predicted 

probabilities of both moderate and serious psychological distress were lower among people who 

met the muscle-strengthening PA guideline (0.03 and 0.14 respectively) compared to people who 

did not (0.04 and 0.18 respectively).  

                                                 
5 ‘Not Meet Muscle strengthening criteria’ was defined as reporting <2 Times/Week muscle strengthening activity 
6 ‘Meet Muscle strengthening criteria’ was defined as reporting ≥2 Times/Week muscle strengthening activity 
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Figure 5. Predicted probabilities of different levels of psychological distress by the muscle-

strengthening PA guideline. 

 

 

D. Psychological Distress and the Full (Combined Aerobic and Muscle-Strengthening) PA 

Guidelines 

Figure 6 shows the variation in the prevalence of psychological distress by the full 

(combined aerobic and muscle-strengthening) PA guidelines. The prevalence of moderate 

psychological distress was highest among people who met the muscle-strengthening PA 

guideline only (17.55%), followed by  people who met neither the aerobic nor the muscle-

strengthening PA guidelines (17.45%).   However, the prevalence of serious psychological 

distress was the highest among people who met neither criteria (4.39%), followed by people who 

met the muscle-strengthening PA guideline only (3.13%). In addition, the prevalence of both 

moderate and serious psychological distress was the lowest among people who met the high 

aerobic as well as the muscle-strengthening PA guidelines (12.96% and 1.35% respectively), 
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followed by people who met the medium aerobic as well as the muscle-strengthening PA 

guidelines (13.36% and 1.65% respectively).    

 

 

 
 

Figure 6. Variation in the prevalence of psychological distress by the full (combined aerobic and 

muscle-strengthening) PA guidelines. 

 

 

 

In Table 3, Model 1 shows unadjusted odds to predict psychological distress as a function 

of the full (combined aerobic and muscle strengthening) PA guidelines. To examine the adjusted 

odds of psychological distress as a function of the full PA guidelines, in Table 3 model 4 was 

adjusted for smoking status, alcohol consumption status, sex, age, race/ethnicity, education, 

family income, marital status, BMI, and region. Using ‘Meet Neither Criteria’ as the reference 

group for the full PA guidelines, all other categories except the category for people  
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Table 3         

  
   

  

Ordered Logistic Regression Predicting Psychological Distress as a function of the Full PA 

Guidelines, Unhealthy Lifestyles (Smoking & Alcohol Consumption), and Socio-Demographic 

Factors. 
Predictors Model 1a Model 2b Model 3c Model 4d 

Full PA Guideline    

(Ref. group “Meet Neither Criteria=1”) 

      Meet Medium Aerobic Only 0.73 (0.70, 0.76)*** 
  

0.84 (0.80, 0.87) *** 

      Meet High Aerobic Only 0.73 (0.71, 0.76) *** 
  

0.81 (0.78, 0.84) *** 
      Meet Strengthening Only 0.92 (0.87, 0.98) ** 

  
1.05 (0.98, 1.12) 

      Meet Medium Aerobic+ Strengthening                                     0.62 (0.58, 0.66) *** 
  

0.81 (0.76, 0.87) *** 
      Meet High Aerobic+ Strengthening 0.59 (0.56, 0.61) *** 

  
0.75 (0.72, 0.78) *** 

Smoking Status (Ref. group “Never=1”) 
   

  
      Former Smoker 

 
1.24 (1.21, 128) *** 

 
1.25 (1.21, 1.29) *** 

      Some days (<5/day) 
 

1.89 (1.77, 2.00) *** 
 

1.59 (1.49, 1.70) *** 
      Some days (≥5/day) 

 
2.26 (2.07, 2.47) *** 

 
1.84 (1.67, 2.03) *** 

      Daily (<5/day) 
 

2.17 (1.97, 2.39) *** 
 

1.66 (1.50, 1.84) *** 
      Daily (5-19/day) 

 
2.31 (2.22, 2.41) *** 

 
1.72 (1.64, 1.80) *** 

      Daily (≥20/day) 
 

3.18 (3.05, 3.33) *** 
 

2.33 (2.22, 2.46) *** 
Alcohol Consumption Status  

   
  

(Ref. group “Lifetime Abstainer=1”) 
   

      Former drinker 
  

1.58 (1.52, 1.64) *** 1.47 (1.43, 1.53) *** 

      Current (≤1 day/WK) 
  

1.13 (1.09, 1.16) *** 1.27 (1.23, 1.32) *** 
      Current (2-5 days/WK) 

  
0.98 (0.95, 1.02) 1.31 (1.25, 1.37) *** 

      Current (6-7 days/WK) 
  

1.03 (1.98, 1.10)  1.32 (1.24, 1.41) *** 
Sex (Ref. group “Male=1”) 

   
  

      Female 
   

1.36 (1.32, 1.40) *** 
Age (Ref. group “18-24 years=1”) 

   
  

      25-44 years 
   

1.09 (1.04, 1.15) ** 
      45-64 years 

   
1.01 (0.95, 1.06) 

      65 or over 
   

0.45 (0.43, 0.48) *** 
Race/Ethnicity  

   
  

(Ref. group “Non-Hispanic White=1”) 
   

      Hispanic White 
   

0.86 (0.82, 0.90) *** 

      Black 
   

0.84 (0.81, 0.88) *** 
      Asian 

   
0.84 (0.79, 0.89) *** 

      Other 
   

1.01 (0.91, 1.11) 

Education (Ref. group “12th grade or less=1”) 

      High school graduate/GED/Some college 0.86 (0.82, 0.89) *** 
      Associate/Bachelor degree 

   
0.78 (0.75, 0.81) *** 

    Masters/Professional/Doctoral 
   

0.75 (0.71, 0.80) *** 
Employment (Ref. group “Employed=1.00) 

   
  

      Unemployed 
   

2.00 (1.90, 2.11) *** 
      Not in Labor Force 

   
1.79 (1.74, 1.85) *** 

Family Income (Ref. Group  “$0 - $34,999 =1”) 
 

  
      $35,000-$74,999 

   
0.71 (0.68, 0.73) *** 

      $75,000-$99,999 
   

0.58 (0.55, 0.61) *** 
      $100,000 and over 

   
0.52 (0.49, 0.55) *** 

Marital Status (Ref. group “Married=1”) 
   

  
      Widowed 

   
1.29 (1.23, 1.36) *** 

      Divorced/Separated 
   

1.44 (1.39, 1.49) *** 
      Never married 

   
1.31 (1.26, 1.36) *** 

BMI (Ref. group “Underweight=1) 
   

  
      Normal 

   
0.80 (0.74, 0.86) *** 

      Overweight 
   

0.86 (0.79, 0.93) *** 
      Obes30-34 

   
0.98 (0.90, 1.06) 

      Obes35-39 
   

1.16 (1.07, 1.27) ** 
      Obes40+ 

   
1.44 (1.31, 1.58) *** 

Region (Ref. group “Northeast=1”) 
   

  
      North Central/Midwest 

   
1.00 (0.95, 1.04) 

      South 
   

0.97 (0.93, 1.01) 
      West       1.16 (1.11, 1.22) *** 

Note.*p<0.05, **p<0.01, *** p<0.0001 
a Model 1 was unadjusted. It was designed to predict psychological distress as a function of the full physical activity guideline. 
b Model 2 was unadjusted. It was designed to predict psychological distress as a function of smoking status 
c Model 3 was unadjusted. It was designed to predict psychological distress as a function of alcohol consumption 
d Model 4 was adjusted for sex, age, race/ethnicity, education, family income, marital status, BMI, and region, as well as mutually adjusted for smoking 

status, alcohol consumption status, the full PA guideline to predict psychological distress as a function of the full PA guideline, smoking status, and 
alcohol consumption  
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who met the muscle-strengthening PA guideline only, were found to have significantly lower 

odds of moving to the higher risk categories of psychological distress. People who met the high 

aerobic as well as the muscle-strengthening criteria of the PA guidelines had the lowest odds 

(0.75, 95% CI, 0.72, 0.78) of moving to the higher risk categories of psychological distress.   

 

 

 
 

Figure 7. Predicted probabilities of different levels of psychological distress by the full PA 

guidelines. 

 

 

Figure 7 shows the predicted probabilities of different levels of psychological distress by 

the full (combined aerobic and muscle strengthening) PA guidelines. The predicted probabilities 

were estimated following the ordered logistic regression model 4 in Table 3, which was adjusted 

for sex, age, race/ethnicity, education, family income, marital status, BMI, and region, smoking 

status, and alcohol consumption status. The predicted probabilities of moderate psychological 

distress were the lowest among people who met the high aerobic and the muscle strengthening 

PA criteria (0.13), followed by people who met the medium aerobic and the muscle-

strengthening criteria of PA guidelines (0.14). On the other hand, the predicted probabilities of 
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moderate psychological distress were highest among people who met neither aerobic nor muscle-

strengthening criteria of PA guidelines (0.20), followed by people who met only the muscle-

strengthening criteria (0.19). The predicted probabilities of serious psychological distress were 

lower among people who met either the aerobic physical activity guideline or both aerobic and 

muscle-strengthening criteria of PA guidelines compared to people who met the muscle-

strengthening physical activity criteria only or met neither the muscle-strengthening nor the 

aerobic criteria of the PA guidelines. 

 

E. Psychological Distress and Smoking Status 

 

 
 

Figure 8. Variation in the prevalence of psychological distress by smoking status. 

 

Figure 8 shows the variation in the prevalence of psychological distress by smoking 

status. The prevalence of both moderate and serious psychological distress was lowest among 

people who never smoked (13.80% and 2.19% respectively). On the other hand, the highest 
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prevalence of both moderate and serious psychological distress had been found among people 

who were daily smokers and smoked ≥20 cigarettes per day (25.59% and 10.78% respectively).    

 

 
 

Figure 9. Predicted probabilities of different levels of psychological distress by smoking status. 

 

 

In Table 3, mode 2 shows unadjusted odds to predict psychological distress as a function 

of smoking status. To examine the adjusted odds of psychological distress as a function of 

smoking status, in Table 3 model 4 was adjusted for the full PA guidelines, alcohol consumption 

status, sex, age, race/ethnicity, education, family income, marital status, BMI, and region. Using 

‘never smoked’ as reference group smoking status, people in all other categories of smoking 

status had significantly higher odds of moving to the higher risk categories of psychological 

distress. Among people in various smoking status, people who smoked daily and smoked ≥20 

cigarettes per day (2.33, 95% CI, 2.22, 2.46) had the highest odds of moving to the higher risk 
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categories of psychological distress, followed by people who smoked some days and smoked  ≥5 

cigarettes per day (1.84, 95% CI, 1.67, 2.03).   

Figure 9 shows the predicted probabilities of different levels of psychological distress by 

smoking status. The predicted probabilities were estimated following the ordered logistic 

regression model 4 in Table 3, which was adjusted for sex, age, race/ethnicity, education, family 

income, marital status, BMI, and region, smoking status, alcohol consumption status, and the full 

PA guidelines. The predicted probability of moderate psychological distress was the lowest 

among people who never smoked (0.15), followed by former smokers (0.17). On the other hand, 

the predicted probability of moderate psychological distress was highest among daily smokers 

who smoked 20 or more cigarettes per day (0.31), followed by daily smokers who smoked 5-19 

cigarettes a day (0.26) as well some days smokers who smoked 5 or more cigarettes a day (0.26). 

In addition, the predicted probability of serious psychological distress was lowest (0.03) among 

never and former smokers, and highest (0.08) among people who smoked 20 or more cigarettes 

daily. 

F. Psychological Distress and Alcohol Consumption Status 

 

Figure 10 shows the variation in the prevalence of psychological distress by alcohol 

consumption status. The prevalence of moderate psychological distress was lowest among people 

who were lifetime abstainers (14.37%). On the other hand, the prevalence of serious 

psychological distress was lowest among people who were current drinkers and used to drink 2-5 

days per week (2.05%). However, the highest prevalence of both moderate and serious 

psychological distress had been found among former drinkers (19.16% and 5.69% respectively).  

The association between the prevalence of psychological distress and alcohol consumption status 

was statistically significant (p<0.0001). 
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Figure 10. Variation in the prevalence of psychological distress by alcohol consumption status. 

 

 

In Table 3, model 3 shows unadjusted odds to predict psychological distress as a function 

of alcohol consumption status. To examine the adjusted odds of psychological distress as a 

function of alcohol consumption status, in Table 3 model 4 was adjusted for the full PA 

guidelines, smoking status, sex, age, race/ethnicity, education, family income, marital status, 

BMI, and region. Using lifetime abstainer as the reference group, people within the former and 

current smoking categories of alcohol consumption status had significantly higher odds of 

moving to the higher risk categories of psychological distress. People who were former drinkers 

had the highest odds (1.47, 95% CI, 1.43, 1.53) of moving to the higher risk categories of 

psychological distress, followed by the current drinkers who reported they drink  6-7 days per 

week (1.32, 95% CI, 1.24, 1.41).  
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Figure 11. Predicted probabilities of different levels of psychological distress by  alcohol 

consumption status. 

 

 

Figure 11 shows the predicted probabilities of different levels of psychological distress 

by alcohol consumption status. The predicted probabilities were estimated following the ordered 

logistic regression model 4 in Table 3, which was adjusted for sex, age, race/ethnicity, education, 

family income, marital status, BMI, and region, smoking status, alcohol consumption status, and 

the full PA guidelines. Compared to lifetime abstainers and current drinkers, former drinkers had 

higher probabilities of both moderate and serious psychological distress.  The predicted 

probabilities of both moderate and serious psychological distress (0.16 and 0.03 respectively) 

were the lowest among lifetime abstainers as well as people in all of the categories for current 

drinker except those who drink a day or less in a week. On the other hand, the predicted 

probabilities of both moderate and serious psychological distress were the highest among former 

drinkers (0.22 and 0.05 respectively). 
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Discussion 

 The primary objective of the present study was to examine the associations between 

psychological distress and healthy and unhealthy lifestyles among a large and nationally 

representative sample in the United States. The analyses included ordered logistic regression 

models, thus enabling the accurate estimation of the relationship of interest. The present analyses 

indicated that psychological distress is indeed associated with different indicators of healthy and 

unhealthy lifestyles. Physical activity, smoking status, and alcohol consumptions were all 

substantially and significantly associated with psychological distress.  

 The present study provides an estimation of the prevalence of psychological distress 

among the U.S. population. Three cut points of K6 scale validated by Prochaska et al. (2012): 

no/low (K6<5), moderate (5≤K6≤12) and serious (13≤K6≤24) were used to classify 

psychological distress in the past 30 days. The estimated prevalence of moderate and serious 

psychological distress was 16.08% and 3.31% respectively. The results were comparable to other 

U.S. estimates regarding serious psychological distress (4.0% in the BRFSS, and 4.8% in the 

MEPS) ( Hedden et al., 2012). However, none of these estimates are as comprehensive as the 

estimates made in the present study since they were either based on a single year or failed to 

include all of the States of the U.S.  So, the estimated prevalence of psychological distress found 

in the present study can be regarded as much more comprehensive as it was estimated using the 

compiled dataset for a decade (2007-2017) and included all of the States of the U.S.    

 Another interesting finding concerns the meaningful associations between psychological 

distress and different sociodemographic factors. Results showed that several demographic factors 

such as sex, age, and Body Max Index (BMI) were significantly associated with psychological 

distress. Being female, being in younger age groups, and being obese were significantly 
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associated with higher levels of psychological distress compared to being male, being 65 years or 

older, and being in non-obese BMI categories. The associations were also documented in other 

studies, with a higher amount of anxiety and depression among females, younger age groups, 

underweight, and obese people (Hamer et al., 2017; Velten et al., 2014).  

 The present study also found a meaningful association between socio-economic status 

(SES) and psychological distress.  SES is often operationalized by the levels of education and 

income. Results suggested people with low SES which is reflected by lower educational 

attainment, and lower family income had significantly higher levels of psychological distress 

compared to people with relatively higher SES which is reflected by a higher educational 

attainment, and a higher family income. The findings were consistent with previous research, 

where people in a lower socioeconomic status had a higher likelihood of being depressed (odds 

ratio = 1.18, p < .001) compared to persons in a higher socioeconomic status (Lorant et al., 

2003).  

 In addition to demographic and SES factors, other social factors such as marital status,  

race/ethnicity,  employment,  and region were also significantly associated with psychological 

distress. Results showed that being non-Hispanic White, and residing in West was associated 

with significantly higher levels of psychological distress compared to being Hispanic-White, 

Black, or Asian, and residing in Northeast, North Central/Midwest, or South.  On the other hand, 

being married, and being employed were less likely to be associated with the higher levels of 

psychological distress compared to being separated/divorced, widowed, or single, and being 

unemployed or not being in labor force.  Similar findings related to marital status and 

psychological distress were also documented in other studies (Afifi et al., 2006; Holt-Lunstad et 

al., 2008; Velten et al., 2014). 
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 One of the most notable findings of the present study emphasized the importance of 

meeting the aerobic component of the PA guidelines to lower the probabilities of moderate or 

serious psychological distress.  Meeting either the aerobic component only or both of the aerobic 

and the muscle strengthening components of the PA guidelines lowered the likelihood of falling 

into a high-risk category of psychological distress.  Additionally, the predicted probabilities of 

both moderate and serious psychological distress were relatively higher for those who met the 

muscle-strengthening component of the PA guidelines only compared to those who met either 

the aerobic component of the PA guidelines or both of the aerobic and the muscle-strengthening 

components of the PA guidelines. Thus, the present study revealed the relative importance of 

meeting either the aerobic or the full PA guidelines over meeting only the muscle strengthening 

component of the PA guidelines to lower the risk of psychological distress.  These findings were 

consistent with those of other researchers who have found inverse associations between meeting 

the recommended PA guideline and psychological distress as well as researchers who found 

lower prevalence of meeting the recommended aerobic PA guideline among adults with serious 

psychological distress compared to adults without serious psychological distress (Hamer et al., 

2017; Okoro et al., 2014).  

 The present study provided a comprehensive understanding of the benefits of meeting the 

PA guidelines for lowering the risk of psychological distress.  Moreover, the inclusion of the 

aerobic as well as the muscle strengthening components of the PA guidelines addressed the gaps 

of knowledge from previous studies (Hamer et al., 2017; Okoro et al., 2014) to understand the 

benefits of the PA guidelines in relation to psychological distress.  

 The present study demonstrated that both former and current smoking status were 

significantly associated with psychological distress. Both in the case of occasional and daily 
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smokers,  greater cigarette smoking increased the likelihood of moving to a high-risk category of 

psychological distress. The findings also suggested that the estimated probabilities of moderate 

and serious psychological distress were relatively higher among the current smokers compared to 

former or never smokers. These findings corroborated previous studies (Kiviniemi et al., 2010; 

Sung et al., 2011; Carter et al., 2012). 

 Another important finding concerns the meaningful association between alcohol 

consumption and psychological distress.  Compared to occasional drinkers who currently drink 

one day or less a week and lifetime abstainers, both former drinkers and regular drinkers who 

currently drink two or more days a week had a greater likelihood of moving to a high-risk 

category of psychological distress.  These findings were in line with previous research (Stampfer 

et al., 2005; Geisner et al., 2004; Indig et al., 2007). Another interesting finding is that compared 

to current drinkers, former drinkers had a higher risk of falling into moderate or serious 

psychological distress. This finding  

supported the sick-quitter hypothesis proposed by Shaper and colleagues (1988). It states that  

many former drinkers had a history of heavy drinking and then quit drinking because of illness or 

because alcohol interacts with the prescription drugs they are taking.  

 Determining the predicted probabilities of psychological distress for the factors of 

healthy and unhealthy lifestyles was another major objective of the present study. The unhealthy 

factors included absence or lack of aerobic physical activity, a greater amount of daily smoking, 

and former alcohol consumption status predicted greater probabilities of moderate and serious 

psychological distress. On the other hand, healthy lifestyles such as meeting either the 

recommended aerobic component only or both of the aerobic and the muscle-strengthening 

components of the PA guidelines, never smoking, and abstaining from alcohol consumption 
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predicted lower probabilities of both moderate and serious psychological distress. These findings 

were in line with previous research (Okoro et al., 2014; Velten et al., 2014). 

 The overall findings of the present study revealed that the PA guidelines are beneficial 

for mental health. On the other hand, unhealthy lifestyles such as both current smoking, both 

current and former alcohol consumption, and physical inactivity increase the risk of higher levels 

of psychological distress. 

Limitations 

 The present study has several strengths. A large-scale and nationally representative 

dataset was used in the present study. It included all of the co-variables used in other similar 

studies and even more. It included both of the aerobic and the muscle-strengthening components 

mentioned in the PA guidelines to understand psychological distress. However, there are several 

methodological limitations of the present study. The use of cross-sectional data limits 

investigating the bi-directional associations between lifestyles and psychological distress. 

Similarly, the reliance on self-report data might lead to a socially desirable response, especially 

in the case of unhealthy behaviors.  Moreover, memory bias might have effects on physical 

activity measures.  

Implications 

 The findings of the present study indicate that the 2008 Physical Activity Guidelines for 

Americans which was designed to improve physical health, are also beneficial for mental health. 

However, further research should be done using longitudinal data to examine the bi-directional 

relationship between lifestyle factors and psychological distress. Comparative analyses are also 

needed to examine whether the findings are similar across different socio-demographic groups. 
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Conclusion 

 The findings of the present study supported and supplemented the existing literature on 

psychological distress and lifestyle choices, indicating the importance of both healthy and 

unhealthy lifestyles to predict psychological distress. Compared to the unhealthy lifestyles such 

as physical inactivity, current smoking, and current or former alcohol consumption, the healthy 

lifestyles such as the recommended amount of aerobic physical activity or both aerobic and 

muscle-strengthening physical activity, non-smoking, and lifetime abstention from alcohol 

predicted lower risk of moderate and serious psychological distress.  Thus, the present study 

emphasizes both the importance of adopting healthy lifestyles and of avoiding unhealthy 

lifestyles to decrease the probabilities of higher levels of psychological distress. 
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