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Abstract

Older people living with HIV (PLWH) experience multimorbidity that can negatively impact 

quality of life (QoL). Exercise can improve physical function, but effects on QoL are not well 

understood. 32 PLWH and 37 controls aged 50-75 completed 12-weeks of moderate-intensity 

exercise, then were randomized to moderate or high-intensity for 12 additional weeks. Depressive 

symptoms (CES-D scores) were significantly greater and QOL (SF-36 mental and physical 

summary scores) significantly lower among PLWH at baseline (all p<0.05). PLWH had 

significantly greater worsening in CES-D scores compared to controls (3.4 [0.7, 6.0]; p=0.01) 

between 13-24 weeks. Mental QoL changed minimally, with no significant difference in changes 

by serostatus between weeks 0-12 or weeks 13-24 (p≤0.22). Changes in physical function 

summary scores were similar by serostatus between 0-12 weeks (1.5 [−1.6, 4.6], p=0.35), but 

declined significantly more among PLWH between 13-24 weeks (−4.1 [−7.2,−1], p=0.01). 

Exercise intensity had no significant effect on changes in CES-D or SF-36 summary scores; high-

intensity exercise was associated with greater improvements in vitality/fatigue (4.1 [0.8, 7.3], 

p=0.02), compared to moderate-intensity. Exercise initiation failed to improve depressive 

symptoms or QoL among PLWH. Additional interventions may be needed to maximize these 

patient-reported outcomes among older PLWH initiating an exercise program.
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Background

In the United States, the prevalence of people living with HIV (PLWH) over the age of 50 

was approximately 45% in 2014 and projected to increase to 75% by 2030 (Siegler and 
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Brennan-Ing, 2017) due to advancements in the efficacy and availability of effective 

antiretroviral therapy (ART) (Costagliola, 2014). As HIV infection is now considered a 

chronic disease, this expanding population presents with synergistic risks for multi-

morbidity (Chambers et al., 2014). PLWH may experience aging-related conditions earlier 

than their uninfected peers, due in part to toxicity of some ART regimens, polypharmacy, 

and prolonged exposure to the virus (Hawkins, Brown, Margolick, & Erlandson, 2017; 

Hodes et al., 2016; Siegler and Brennan-Ing, 2017). Furthermore, the added burden of 

depression, anxiety (Monteiro, Canavarro, & Pereira, 2016; Nosrat, Whitworth, & Ciccolo, 

2017), HIV- and age-related stigma (Emlet et al., 2015; Slater et al., 2015), and social 

isolation (Grov, Golub, Parsons, Brennan, & Karpiak, 2010) contributes to declines in 

cognitive (Moore et al., 2014; Vance, 2013) and physical function (Grov, et al., 2010) in 

PLWH.

As important, or perhaps more important, than the burden of comorbid conditions on 

cognitive and physical function, is the impact on quality of life (QoL). For example, 

depression is the most commonly reported comorbid condition for PLWH (Balderson et al., 

2013) and is linked to decreased ART adherence (Halkitis et al., 2014; Nosrat, et al., 2017; 

Sin and DiMatteo, 2014), increased mortality rates (Nosrat, et al., 2017), and diminished 

QoL (Millar, Starks, Gurung, & Parsons, 2017). Improved QoL for all older adults is a goal 

for Healthy People 2020, particularly among populations such as older PLWH who 

experience additional health disparities that may negatively impact QoL (Balderson, et al., 

2013). Thus, identification and incorporation of interventions that improve QoL is a high 

priority area in the management of older PLWH.

Physical activity is recommended by the Centers for Disease Control and Prevention (CDC) 

to alleviate chronic conditions and provide health benefits for older adults, but about a 

quarter of the older adult population are sedentary, and this prevalence only increases with 

age (Diaz et al., 2016). We have previously shown that higher self-reported physical activity 

is associated with greater physical and mental QoL in PLWH (Erlandson et al., 2014). To 

our knowledge, however, few studies have examined the benefits of exercise on the QoL of 

older PLWH, especially in comparison to adults without HIV (Shah et al., 2016). Further 

research is needed to determine the efficacy of specific exercise strategies to improve QoL 

among older PLWH (Kamitani, Sipe, Higa, Mullins, & Soares, 2017), and whether these 

responses differ from age-matched, uninfected controls. The Exercise for Healthy Aging 

study compared the effects of 24 weeks of moderate- or high-intensity cardiovascular and 

resistance exercise on physiological outcomes among older PLWH and uninfected controls. 

The purpose of this planned secondary analysis was to determine the effects of exercise on 

depressive symptoms and QoL, and whether these changes differed among older adults with 

or without HIV.

Methods

Study Design & Population

The Exercise for Healthy Aging study was a randomized clinical trial that examined the 

effects of a 24-week exercise intervention to improve physical function in sedentary PLWH 

(n=32) and uninfected controls (n=37), aged 50-75 years (NCT02404792). Briefly, PLWH 
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were on an ART regimen for a minimum of two years with a HIV-1 RNA <200 copies/mL 

and a CD4 count ≥200 cells/μL. PLWH were recruited primarily from the University of 

Colorado Infectious Diseases Clinic, in addition to community groups, and referrals by other 

HIV providers around the Denver Metropolitan area. Uninfected controls were recruited 

through referrals from partners and friends of participants with HIV, advertisements through 

the University of Colorado clinical trials website, advertisements around the University of 

Colorado Anschutz Medical Campus and local businesses, and Craigslist. All participants 

were sedentary by self-report (<60 minutes of physical activity each week for 6 months 

preceding) and had no comorbid conditions that would interfere with the ability to 

participate in an exercise program.

As previously described (Erlandson et al., 2018), each participant attended supervised 

exercise sessions 3 times/week for 24 weeks at the University of Colorado-Anschutz 

Medical Campus Exercise Research Laboratory. Participants began with a 2-week 

supervised, low-intensity exercise acclimation for machine familiarization consisting of 

20-30 minutes of treadmill walking at 30-40% of VO2 max (measured by heart rate monitor 

during exercise) and 3 sets of 8 repetitions of 4 weight-assisted machine exercises (bench 

press, leg press, lateral pulldown, and a rotating 4th exercise) at low-intensity (40-50% of 

the 1-RM). After 2 weeks, participants increased cardiovascular endurance exercise intensity 

to 40-50% VO2 max and time by 5 minutes every week to achieve a goal of 50 minutes/

session by the end of 12 weeks. Resistance exercise was increased to 60-70% of 1-RM; 1-

RM was reassessed every 3 weeks and target weight loads adjusted as needed. At week 12, 

VO2 max measurements were repeated and participants were randomized to either continue 

moderate-intensity exercise or advance to high-intensity (60-70% of week 13 VO2 max and 

>80% 1-RM) for the remaining 12 weeks. The randomization was balanced by HIV 

serostatus, gender, and age.

Depression and QoL Measurement Surveys

Depressive symptoms were measured using the Center for Epidemiologic Studies 

Depression Scales (CES-D)(Micheal Irwin, 1999). Scores ranged from 0 - 60 with ≥16 

indicative of clinical depression. QoL was assessed with the 36-Item Short Form Health 

Survey (SF-36), a valid and reliable method for measuring physical and mental QoL (Ping-

Chuan Hsiung, 2005). The SF-36 has eight QoL subscales that measure physical 

functioning, role limitations due to physical health (role physical), bodily pain, general 

health, emotional functioning, role limitations due to emotional well-being (role emotional), 

social functioning, and vitality-fatigue. These subscales can be weighted and aggregated to 

create a physical health summary score and mental health summary score. The scores were 

normalized to a population mean of 50 and ranged from 0 – 100 with higher scores 

indicating better subjective QoL. Participants completed SF-36 and CES-D surveys at 0 

(baseline), 12, and 24 weeks.

Statistical Analysis

Demographic differences between serostatus groups were examined using independent t-
tests for continuous variables (age, BMI), and Chi-Squared or Fisher’s Exact Tests for 
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categorical variables. Baseline CES-D scores, SF-36 physical and mental summary scores, 

and SF-36 subscales were compared using independent t-tests with unequal variances.

Multiple linear regression models first adjusted for baseline CES-D or SF-36 scores only, 

and then for additional covariates. Covariates related to HIV, QoL, and depression were 

considered based on literature and clinical judgement including: marijuana use, body mass 

index (BMI), education, employment status, smoking status, age, number of comorbidities, 

and anxiety, depression, or bipolar disorde. Backwards selection was performed and 

covariates were retained in the model if there was a greater than 10- 20% change in SF-36 or 

CES-D scores. Baseline (0-12 week change) or midpoint (13-24 week change) scores were 

included in all adjusted models, centered to the mean of the respective measurement tool. 

Partial f-tests were used to determine the final model from the full model with all covariates. 

Similar model approaches were used to assess the effect of high- versus moderate-intensity 

exercise. Because outcomes were exploratory, we did not adjust for multiple comparisons. 

The alpha level for significance was set to p<0.05 to allow for the investigation of direction 

of relationships.

Results

CES-D and SF-36 were completed by all participants remaining on study at each time point: 

69 (32 PLWH, 37 controls) participants at baseline, 59 (28 PLWH, 31 controls) at week 12, 

and 56 (27 PLWH, 29 controls) at week 24. The majority of participants were male (91%) 

and white (74%) (Table 1). Compared to controls, PLWH had a higher prevalence of mood 

disorders (depression, anxiety, and/or bipolar disorder), lower mean BMI, a higher 

percentage of high school education or less, and were less likely to be employed, and more 

likely to use marijuana or other drugs.

Depressive Symptoms

At baseline (Figure 1a), PLWH had significantly higher (worse) CES-D scores than controls 

(p=0.003), with the mean value among the PLWH (20.3) indicative of clinical depression. 

CES-D scores remained significantly higher than controls at week 12 (p=0.017) and week 

24 (p=0.004). In unadjusted analyses (Table 2), changes in CES-D did not differ signficantly 

by HIV serostatus between weeks 0-12 (p=0.39 and 0.99, respectively). PLWH had a 

significantly greater increase in score between weeks 13-24 compared to controls, indicating 

worsening depressive symptoms (2.4 [0.1, 4.7], p=0.043). Fully adjusted models (Table 3), 

yielded serostatus difference between weeks 13-24 (3.4 [0.7, 6.0, p=0.01). Change in CES-D 

scores did not differ significantly by exercise intensity in fully adjusted models (Table 3).

Quality of Life Summary Scores

At baseline, PLWH had a lower SF-36 physical summary score than controls (Figure 1a, 

p=0.007). Between weeks 0-12, the physical summary score increased significantly among 

the PLWH but not the controls (Table 2), resulting in a significant between group difference 

(p=0.004, Figure 1a). From weeks 13-24, PLWH had a significant decrease while controls 

had a slight increase, resulting in significantly lower SF-36 physical summary scores among 

PLWH at week 24 (p=0.015), Figure 1a. In models adjusted for baseline SF-36 score only, 
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changes between weeks 0-12 were not significantly different by HIV serostatus, while 

changes between weeks 13-24 indicated significantly greater declines among PLWH (−4.1 

[−7.2, −1], p=0.01). Exercise intensity was not associated with changes in SF-36 physical 

summary scores (Table 3).

SF-36 mental summary scores were also significantly lower among PLWH compared to 

controls at baseline (p=0.042), week 12 (p=0.007), and week 24 (p=0.006), Figure 1a. No 

significant within group changes were seen among PLWH or controls between weeks 13 or 

24 (Table 2). In fully-adjusted models, neither HIV serostatus nor exercise intensity were 

significantly associated with change in SF-36 mental summary scores (Table 3).

Quality of Life Subscales

At baseline, PLWH had significantly lower scores on the physical functioning, role physical, 

emotional functioning, role emotional, and social functioning subscales of the SF-36 (all 

p<0.05; Figure 1b). Significantly lower scores were also seen among PLWH on emotional 

functioning, role emotional, and social functioning at week 12, and on all subscales by week 

24 (Figure 1b). From weeks 0-12, both PLWH and controls had significant increases in 

physical functioning, general health, and vitality/fatigue, and PLWH additionally on role 

physical and social function. Compared to controls, these improvements were significantly 

greater among PLWH on the physical functioning and role physical subscales (Table 2). In 

the fully adjusted analyses (Table 3), HIV serostatus was associated with significantly lower 

scores on role physical, social functioning, and bodily pain between weeks 13-24. Higher 

intensity exercise was associated with significantly improved vitality/fatigue scores (4.1 

[0.8, 7.3], p=0.02, Table 3).

Discussion

Among older adults living with and without HIV who completed a supervised exercise 

intervention, both groups had initial improvements in physical QoL (summary scale). The 

self-reported improvements in physical health correspond to the improvements in objective 

physical function that we have previously reported (Erlandson, et al. 2018), with the greatest 

improvements seen within the first 12 weeks of the intervention. Similarly, although we had 

limited power, we found significant changes across many SF-36 subscales during the first 12 

weeks, supporting the initial beneficial effects of exercise. Many of these improvements 

were not sustained in the second 12 weeks, however scores among both PLWH and controls 

were generally improved from pre- intervention (Figure 1). In contrast to several studies that 

have found supervised exercise interventions increase QoL and/or mental health in adults 

with HIV (Maharaj and Chetty, 2011; O’Brien, Tynan, Nixon, & Glazier, 2016; Ogalha et 

al., 2011) or without HIV (Bridle, Spanjers, Patel, Atherton, & Lamb, 2012; Knapen, 

Vancampfort, Morien, & Marchal, 2015; Loprinzi, 2013; Park, Han, & Kang, 2014), we 

failed to show significant improvements in most mental health outcomes over the 24 weeks 

of the study. These findings lead one to wonder what was different with our participants or 

our intervention?

First, both of our groups had a significant burden of mental illness, as highlighted by high 

CES-D scores among both PLWH and controls, psychiatric medication burden, and prior 
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diagnoses of depression, anxiety or bipolar illness in >50% in PLWH and nearly 25% of 

controls. Participants may have experienced fluctuations in their mental health beyond what 

might be expected in a population without mental health disorders or captured in research-

based survey tools. Although the SF-36 and CES-D have been validated among both 

populations with and without HIV, discrepancies with clinician-based diagnosis of severe 

depression or mood disorders have been reported (Marando et al., 2016). Indeed, in focus 

groups conducted among the first 19 PLWH from the exercise intevention, improvements in 

physical health, mental health, and mood were commonly reported beneficial outcomes 

(Neff et al., 2018).

Second, the assigned (rather than self-selected) exercise intensity during the second 12 

weeks of the study might have attenuated improvements in mood. However, many studies 

have suggested similar if not improved mood with assigned rather than self-selected 

intensity (Kellogg et al., 2018; Meyer et al., 2016; Smith, Eston, Tempest, Norton, & Parfitt, 

2015). The goals of participating in the intervention and thus impact of outcomes on QoL 

may have differed. As has been previously shown in other populations, participants who 

joined the study to improve overall health may have experienced a greater sense of 

achievement, reflected by improved physical QoL, whereas those who joined the study with 

a goal of weight loss may have experienced poorer QoL at week 24 if the goal was not 

achieved (Craft, Carroll, & Lustyk, 2014).

The duration of our study was longer (24 vs 12 weeks) and enrolled an older age group than 

many other reported studies of supervised exercise interventions in PLWH (Dudgeon, 

Phillips, Bopp, & Hand, 2004; O'Brien, et al., 2016), which may have influenced the 

changes in mood and QoL. Many participants expressed study visit and intervention fatigue 

after 24 weeks of supervised visits, which may have been reflected in our final QoL and 

mood scores. As with many behavior change interventions, motivation to participate and 

perceived benefits are high in the first several weeks, but wear off with time (Ory, Lee 

Smith, Mier, & Wernicke, 2010). Older adults, and PLWH in particular, may need additional 

interventions to maintain motivation, limit fatigue, and enhance physical QoL 

improvements, such as greater exercise variety, motivational interviewing and goal setting, 

incentive programs, or adjuvant therapies (massage, yoga, etc.) (Saajanaho et al., 2014) 

(Bethancourt, Rosenberg, Beatty, & Arterburn, 2014) (Shah, et al., 2016; Yuri, Takabatake, 

Nishikawa, Oka, & Fujiwara, 2016). Furthermore, among older adults with a high mental 

health burden, the exercise regimen alone may not boost depressive symptoms and mental 

QoL as much as more behavioral-focused interventions, group activities, or social events 

(Gallegos, Hoerger, Talbot, Moynihan, & Duberstein, 2013) (Azizan and Justine, 2016; 

Bonura and Tenenbaum, 2014; Lenze et al., 2014; Williams and Lord, 1997), and the 

addition of supplemental therapy (counseling, mindfulness training, yoga) should be 

considered to maximize mental health QoL among older adults with or without HIV.

Lastly, participants randomized to high-intensity exercise experienced greater gains in 

vitality than those who stayed in the moderate regimen. While conceptually, a higher-

intensity of exercise might lead to greater fatigue, particularly among PLWH with high 

levels of baseline fatigue, our finding instead suggests that older sedentary adults may 

benefit from a stronger exercise “dose” to maximize improvements in function. Further, we 
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found no evidence that this greater exercise intensity was associated with detrimental effects 

on other outcomes. Importantly, bodily pain did not worsen with greater exercise intensity.

Several limitations of this study should be acknowledged: first, the small sample size and 

large standard deviations limited our ability to detect differences between groups on some 

outcomes, in particular, the SF-36 subscales. The majority of the cohort were white males 

willing to initiate exercise, thus, our cohort may not be representative of the general 

population. Ethnic minorities and women may have differing barriers to initiating exercise 

and mood responses to exercise (Brian C. Martinson, 2010; Craft, et al., 2014). Determining 

and reducing barriers to exercise in diverse, older PLWH is a critical element in the 

prevention of QoL disparities.

In summary, older, PLWH initiating an exercise intervention report lower QoL and more 

depressive symptoms when compared to uninfected peers. Although objective physical 

function improvements were readily experienced by both groups (Erlandson, et al., 2018), 

exercise alone may not be enough to result in consistent improvements in depressive 

symptoms or QoL in an older population with a high burden of mental illness. Additional 

research on the impact of group exercise, exercise variety including more mindfulness-based 

therapy (i.e., yoga or tai chi), or adjunct therapies are needed to optimize mental health and 

QoL among older adults with HIV.
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Figure 1a. 
Depressive Symptoms by CES-D and Quality of Life by SF-36 Mental and Physical 

Subscales. Mean scores with 95% confidence intervals are shown at 0, 12, and 24 weeks 

among people living with HIV (black circles) and uninfected controls (gray squares). 

Significant between group differences (p<0.05) are indicated by *.

1b. SF-36 Subscale mean scores with 95% confidence intervals are shown at 0 and 24 weeks 

among people living with HIV (black circles) and uninfected controls (gray squares). 

Significant between group differences (p<0.05) are indicated by *.
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Table 2.

Unadjusted Changes in Depression (CES-D) and Quality of Life (SF-36) Scores from 0-12 and 13-24 Weeks 

by HIV Serostatus and Exercise Intensity

Change from 0-12
Weeks

P-
value

Change from 13-24
Weeks

P-
value

Change from 13-24
weeks

P-
valuePLWH Controls PLWH Controls

High-
Intensity

Moderate-
Intensity

CES-D
−1 [−3.3, 

1.3]
0.2 [−1.2, 

1.5] 0.39
0.7 [−1.5, 

3]
−0.3 [−1.7, 

1] 0.41
−0.2 [−2.3, 

1.8] 0.7 [−0.8, 2.2] 0.47

Summary 
Physical

5.7 [3.2, 

8.3]** 1.2 [−0.7, 3] 0.004

−2.7 [−5.3, 

−0.1]* 1 [−0.5, 2.5] 0.017
−0.2 [−2.6, 

2.3]
−1.4 [−3.1, 

0.3] 0.39

Summary 
Mental

1.2 [−1.9, 
4.3] 1 [−0.8, 2.9] 0.94

1.4 [−2.3, 
5.1]

0.7 [−1.4, 
2.9] 0.76

2.2 [−0.9, 
5.4]

−0.3 [−2.9, 
2.4] 0.21

Physical 
Functioning

6.1 [3.2, 

9]** 2.2 [0.4, 4]* 0.023
−1.9 [−5.6, 

1.7]
0.7 [−0.5, 

1.8] 0.17
0.5 [−1.6, 

2.5]
−1.7 [−4.9, 

1.5] 0.25

Role Physical
5.3 [1.2, 

9.4]*
−0.2 [−2.9, 

2.4] 0.026
−1.9 [−4.9, 

1.1]
1.3 [−1.2, 

3.8] 0.099
−0.3 [−3.8, 

3.3]
−0.3 [−1.8, 

1.2] 0.99

Bodily Pain
1.5 [−1.9, 

4.8]
0.1 [−2.7, 

2.8] 0.51
−2.2 [−6, 

1.6] 0 [−2.3, 2.4] 0.31
−0.4 [−3, 

2.2]
−1.7 [−5.3, 

1.9] 0.55

General 
Health

3 [0.4, 

5.6]* 2.2 [0.3, 4]* 0.59
−0.4 [−2.4, 

1.6]
1.8 [−0.1, 

3.7] 0.11
1.5 [−0.7, 

3.7]
−0.1 [−1.7, 

1.5] 0.23

Emotional 
Function

1 [−1.4, 
3.5]

0.5 [−1.7, 
2.7] 0.74

−0.2 [−3.2, 
2.7] 0.3 [−2.4, 3] 0.78

1.3 [−1.7, 
4.3]

−1.3 [−3.8, 
1.1] 0.18

Role 
Emotional

2.2 [−2.3, 
6.6] 1 [−0.8, 2.7] 0.61

1.1 [−3.5, 
5.7] 1 [−1.1, 3.2] 0.98

1.7 [−1.3, 
4.8] 0.4 [−3.5, 4.3] 0.58

Social 
Function

4.8 [1.8, 

7.7]**
1.3 [−1.4, 

3.9] 0.08
−2.1 [−4.9, 

0.6]
0.6 [−1.1, 

2.2] 0.09 0 [−2, 2] −1.5 [−4, 1] 0.35

Vitality 
Fatigue

3.7 [0.6, 

6.7]*
2.3 [0.2, 

4.4]* 0.46
1.2 [−1.4, 

3.9] 1.4 [−1, 3.8] 0.93

3.9 [1.1, 

6.6]**
−1.4 [−3.1, 

0.2] 0.001

Data presented as mean (95% confidence interval). P-values indicate the between group change (by HIV serostatus or exercise intensity). The 
Asterix (*) indicate the within group change, with

*
indicating a p-value of <0.05 and

**
indicating a p-value of <0.01.
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Table 3.

Changes in Depression (CES-D) and Quality of Life (SF-36) Scores from 0-12 and 13-24 Weeks by HIV 

Serostatus and Exercise Intensity, Fully-Adjusted Models
a,b

Week 0-12
Change in PLWH

(reference
controls)

P-
value

Week 13-24
Change in

PLWH
(reference
controls) P-Value

Week 13-24
Change in High-

Intensity
(reference
moderate)

P-
Value

CES-D
a

0.1 [−3, 3.1] 0.96 3.4 [0.7, 6.0] 0.01 −0.1 [−2.6, 2.4] 0.95

SF-36 Summary and Subscale Scores
b

Summary Physical 1.5 [−1.6, 4.6] 0.35 −4.1 [−7.2, −1.0] 0.01 1.2 [−1.6, 4.1] 0.38

Summary Mental −3.2 [−7, 0.6] 0.10 −3.7 [−8.2, 0.9] 0.11 0.6 [−3.3, 4.5] 0.76

Physical Functioning −0.8 [−3.4, 1.8] 0.54 −2.2 [−6.9, 2.5] 0.36 1.6 [−2.3, 5.5] 0.40

Role Physical −0.6 [−4.5, 3.3] 0.75 −4.6 [−8.3, −1.0] 0.01 −0.4 [−3.7, 2.9] 0.83

Bodily Pain −0.9 [−5.4, 3.6] 0.69 −5.6 [−10.6, −0.7] 0.03 1.6 [−2.7, 5.9] 0.45

General Health −1.7 [−5.3, 1.8] 0.32 −2.3 [−5.7, 1.1] 0.18 1.7 [−1.2, 4.5] 0.24

Emotional Functioning −2.7 [−6.2, 0.8] 0.12 −3.8 [−8.4, 0.8] 0.11 1.3 [−2.8, 5.3] 0.53

Role Emotional −3 [−7.7, 1.6] 0.20 −2.9 [−7.9, 2.1] 0.24 −0.1 [−4.3, 4.1] 0.95

Social Functioning −2.2 [−6.3, 1.9] 0.28 −4.6 [−8.2, −0.9] 0.01 0.5 [−2.8, 3.8] 0.77

Vitality Fatigue −2.9 [−6.3, 0.6] 0.10 −2.6 [−6.8, 1.7] 0.23 4.1 [0.8, 7.3] 0.02

Data presented as mean (95% confidence interval).

a
CES-D models adjusted for employment, baseline anxiety, depression or bipolar disorder, baseline score (for 0-12 week change), exercise 

intensity and week 12 scores (for 13-24 week change).

b
SF-36 scores were adjusted for baseline BMI, education, baseline score (for 0-12 week change), exercise intensity and week 12 scores for 13-24 

week change)
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