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Abstract
Background—Health-related quality of life (HRQOL) is an important aspect of well-being that
may improve with health behavior interventions. However, health behavior change is difficult
with pressure to maintain status quo.

Purpose—This report examines the effects of two lifestyle interventions and an advice-only
condition on HRQOL. Effects of meeting behavioral goals and weight loss also were examined.

Methods—Participants were 295 men and 467 women (34% African American) with pre-
hypertension or stage 1 hypertension from the PREMIER trial. HRQOL was assessed by the Short
Form-36. Participants were assigned randomly to (1) advice only (ADVICE), (2) established
guidelines for blood pressure control (EST), or (3) established guidelines plus the Dietary
Approaches to Stop Hypertension (DASH) dietary pattern (EST + DASH).

Results—Assignment to EST resulted in improvement in three HRQOL subscales at 6 months
and one at 18 months relative to ADVICE. EST + DASH improved in two subscales at 6 and 18
months compared with ADVICE. Across conditions, total fat, saturated fat, fruit, and vegetable
intake change, along with ≥4-kg weight loss, resulted in HRQOL improvements at 6 and 18
months. No improvement was found for change in physical activity, and only a few HRQOL
subscales were associated with change in sodium and low-fat dairy intake.

Conclusions—Intensive lifestyle interventions can result in improvements in HRQOL. Change
in dietary intake and weight loss is also important.
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Introduction
Health-related quality of life (HRQOL) is an important aspect of physical, social, and mental
well-being. Measures of HRQOL describe how people perceive their health and function
across physical, psychological, and social domains during their usual daily activities [1]. It is
a predictor of morbidity and mortality [2, 3], and its importance is highlighted by its
inclusion in both the National Health and Nutrition Examination and the Behavioral Risk
Factor Surveillance System.

Disease prevention and treatment interventions often consider HRQOL outcomes when
evaluating intervention efficacy. If treatments have deleterious effects on HRQOL, they are
not likely to be adopted, or if they are initiated, are not maintained [4]. HRQOL measures
are commonly assessed in pharmaceutical trials, but are less often included in health
behavior lifestyle intervention trials [5]. While a few intervention studies have demonstrated
improvements in HRQOL (e.g., [6, 7]), there have also been reports of unfavorable
consequences. Physical activity interventions can result in musculoskeletal injury, which can
decrease physical well-being [8, 9]. Early reports suggested that low-fat dietary patterns may
increase depressive symptoms [10], and high consumption of fruits and vegetables can cause
digestive symptoms that can adversely affect HRQOL [11]. Merely embarking on health
behavior lifestyle change can impact interactions with family, friends, and peers, which may
reduce perceptions of social well-being. Thus, it is imperative to assess the effects of
lifestyle interventions on HRQOL.

This report is an analysis of PREMIER that examines the 6- and 18-month effects of health
behavior lifestyle interventions on HRQOL. PREMIER was a randomized clinical trial that
tested the effects of two multi-component interventions on blood pressure control among
adults with pre-hypertension and stage 1 hypertension [12]. The interventions resulted in
significant health behavior changes relative to an advice-only control condition, which in
turn reduced weight and improved blood pressure [13–15]. For this report, we took several
approaches: First, we evaluated the effects of the two interventions relative to each other and
the advice-only control condition on HRQOL. Second, we evaluated how change in the
health behaviors emphasized in PREMIER was associated with change in HRQOL. Finally,
we examined change in HRQOL by the amount of weight lost. Because the previous
literature suggests that lifestyle interventions can improve or decrease HRQOL, this study
was exploratory and took a hypothesis-generating rather than hypothesis-testing approach.

Methods
PREMIER participants were men and women age 25 years or older with pre-hypertension
and stage 1 hypertension who were recruited from four clinical centers (Baltimore, MD;
Baton Rouge, LA; Durham, NC; and Portland, OR, USA). Kaiser-Permanente Center for
Health Research served as the Coordinating Center, and the National Heart, Lung, and
Blood Institute project office also participated. Participants were recruited from mass
mailings, local advertisements, and local news stories. Men and women who responded to
recruitment efforts were screened in person or over the telephone for eligibility and then
invited to attend a series of in-person screening visits. Individuals who continued to meet all
eligibility criteria and who agreed to study participation were randomized into the trial. The
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study was approved by each site's human subjects institutional review board, and all
participants provided written informed consent. Trial methods and main results are
published [13–15].

Eligibility Criteria
Blood pressure eligibility was systolic blood pressure between 120 and 159 mmHg and
diastolic blood pressure between 80 and 95 mmHg [16]. Body mass index (kg/m2) (BMI)
criterion was 18.5 to 45. Major exclusion criteria included use of anti-hypertensive
medications, insulin, or oral hypoglycemic drugs; previous cardiovascular event or cancer
diagnosis; and congestive heart failure or symptoms of angina or peripheral vascular disease.

Measures
Prior to randomization into the three treatment groups, participants underwent a series of
screening visits in which baseline data were collected by trained staff. Participants
underwent 6- and 18-month follow-up assessments at which HRQOL, BMI, physical
activity, and dietary information were re-assessed. Data collection staff was masked to
treatment group assignment.

HRQOL
The Rand 36-item Health Survey 1 [17] was used to measure HRQOL. It contains 36 items
that assess eight health domains of physical and mental health. The physical health scales
are physical functioning, role limitations due to physical health problems, bodily pain, and
general health perceptions; the mental health scales include vitality, social functioning, role
limitations due to personal or emotional health problems, and general emotional well-being.
In addition, two summary scores are calculated, a physical health composite score and a
mental health composite score. The items are identical to the Medical Outcomes Study Short
Form-36 (SF-36) [18]. The instrument has good reliability and validity [19], and the survey
subscales are robust in an obese population [20]. Internal consistency ranges from 0.78 to
0.93 [21]. Norm-based scoring was used for all scales, in which linear transformations are
performed to transform scores to a mean of 50 and standard deviation of 10 for the US
population [22]. This scoring method allows the scales' scores to be easily interpreted
relative to the US norms. It also allows for direct comparison among each of the scales
without regard to the different floor and ceiling effects of each of the individual scales. A
higher score represents higher functioning for that dimension.

Body Mass Index
Height, without shoes, was measured using a wall-mounted stadiometer. Weight, in light
indoor clothes without shoes, was measured using either a balance beam scale or a high-
quality digital scale. BMI was calculated as weight in kilograms/height in square meters.

Physical Activity
Total daily energy expenditure was estimated from the interviewer-administered Stanford 7-
day physical activity recall [23, 24]. Participants estimated the number of hours spent over
the last 7 days in sleep, and in moderate, hard, and very hard activity, with light activity
calculated to total 24 h. Moderate activity was quantified as hard as a brisk walk, very hard
activity was like a run, and hard activity was defined as activity in between a brisk walk and
a run. Minutes spent in moderate, hard, and very hard activity over the 7 days were summed
to create a moderate to vigorous physical activity minutes per week score.
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Dietary Intake
The Diet Assessment Center of Pennsylvania State University conducted two unannounced
24-h recalls collected by telephone interview, one on a weekday and one on a weekend day.
Nutrients and food group intake were calculated using the Nutrition Data System NDS-R
1998 [25]. Daily servings of fruits, vegetables, and low-fat dairy, along with percent
kilocalories from total fat and saturated fat, were obtained from this assessment. One 24-h
urine collection was obtained to measure excretion of sodium.

Demographics
Participant age, race, and educational status were collected from self-report questionnaires.

Interventions
After baseline measurements were completed, participants were randomized into one of two
lifestyle interventions or an advice-only group using procedures described by Appel et al.
[13]. The “established” intervention promoted four lifestyle recommendations for blood
pressure control advocated by the Joint National Committee on Detection, Evaluation, and
Treatment of High Blood Pressure VI [26]. The “established plus DASH” intervention
included the same established guidelines plus the Dietary Approaches to Stop Hypertension
(DASH) dietary pattern [27]. The two interventions were similar in all respects except for
the DASH dietary pattern. The established intervention targeted four behaviors: increase
physical activity to at least 180 min/week, reduce daily sodium intake to less than or equal to
2,300 mg, and reduce daily total fat intake to less than or equal to 30% and saturated fat to
less than or equal to 10% of calories. The established plus DASH intervention targeted six
behaviors, including the same physical activity and sodium requirements as the established
intervention plus daily total fat and saturated fat intake goals of ≤25% and 7% of calories,
respectively. Additional goals were to increase daily fruit and vegetable intake to at least
nine servings and to increase low-fat dairy servings to at least two servings per day. The
weight loss goal for the established and established plus DASH interventions was 6.8 kg
(approximately 15 lb) at 6 months for participants who were overweight or obese at baseline
(BMI values≥25 kg/m2).

Both interventions consisted of 18 face-to-face contacts during the first 6 months of the
intervention and 12 face-to-face contacts during the remaining 12 months [28]. Intervention
strategies and materials were identical except for the dietary recommendations. Session
content included behavioral skills training, self-monitoring, social support, group
accountability, and goal setting. All intervention behaviors were addressed during each
intervention contact; thus, multiple behavior changes were simultaneously targeted.

Participants assigned to the advice-only comparison condition received verbal advice and
materials on lifestyle modifications at the time of randomization and after completion of the
6-month data collection. Recommendations included reducing dietary sodium intake,
engaging in regular physical activity, losing weight if needed, and eating a healthful diet for
general cardiovascular health.

Analysis
We compared differences in change in the HRQOL domains at 6 and 18 months by
treatment status using generalized linear models, controlling for baseline HRQOL, age, and
indicators of clinical center, cohort, sex, and race. Thus, the HRQOL items were the
dependent variables, and treatment status was the independent variable in the model.
Intention-to-treat analyses were conducted for all participants providing data at the follow-
up time points, irrespective of having adhered to their randomized condition. Additional
models were run combining all treatment groups to examine the effects of change in the
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lifestyle health behaviors (i.e., 24-h sodium excretion, daily servings of dairy and fruits and
vegetables, percent daily kilocalories from total and saturated fat, and weekly physical
activity minutes) on change in HRQOL, irrespective of treatment status. For these models,
changes in HRQOL dimensions were the dependent variables, and items related to lifestyle
health behaviors were the independent variables. To detect the independent contribution of
each behavior change, models included change in all other health behaviors, as well as the
baseline HRQOL, age, clinical center, cohort, sex, and race.

Weight loss was categorized as <4 or ≥4 kg (approximately 10 lb) from baseline to 6
months, and from baseline to 18 months. This amount of weight loss is associated with
improvements in multiple cardiovascular risk factors. The weight loss analyses included
only the 653 participants who were overweight at baseline (BMI≥25 kg/m2). Change in
HRQOL was the dependent variable, and weight loss status was the independent variable for
these models. Models were also run using weight loss as a continuous variable. Because
results were very similar, we present them by weight loss category.

All analyses were conducted using SAS version 9.1 (SAS, Cary, NC, USA). Multiple-
regression analyses were based on the generalized linear modeling procedure, which
produced least squared means, unstandardized coefficients, and standard errors with F test
statistics for each independent variable. All p values reported are two-sided. The term
“significant” was used to describe a p value less than 0.05. In addition, Cohen's d was used
to compute effect size, which provides an estimate of the strength of the difference between
the means of each variable that is irrespective of the variable's unit of measure [29]. A
commonly used criterion to judge effect size suggests 0.20 or less is small, 0.50 is medium,
and 0.80 is a large difference of magnitude [30].

Results
PREMIER randomized 810 participants into the trial. The flow of participants through the
trial is displayed in Fig. 1. Of the total sample, 703 (87%) and 729 (90%) participants
provided HRQOL information at 6 and 18 months, respectively. Approximately two thirds
(61%) of participants are female, and 34% are African American. Baseline age was 50.2±8.9
years. Over half the sample attained at least a college degree. Table 1 displays the
participant characteristics and baseline behavioral data, which did not differ by treatment
status.

At baseline, HRQOL scores indicated means slightly above the US population (i.e., mean
scores above 50). Group means in the HRQOL subscales and composite scores are displayed
in Table 2. Mean HRQOL scores at baseline did not differ by treatment assignment. At 6
and 18 months, adjusted mean change from baseline of the general health problems and
vitality subscales were greater in the established + DASH groups compared with advice
only. The established group also had greater change scores for the vitality subscale than
advice only at 6 and 18 months. At 6 months, the role limitations–emotional scale
significantly declined in the established group relative to the advice-only and established +
DASH groups. The established group had a greater improvement in the physical composite
score compared with advice only at 6 months. For the comparisons that reached statistical
significance, effect sizes ranged from 0.19 comparing the mean difference in the established
+ DASH to the established group on 6-month role limitation–emotional scores to 0.31 for
the comparison of the mean difference in the established + DASH to the advice-only group
for the vitality subscale at 6 months. These effect sizes associated with these values are
considered small.
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Dietary change, particularly percent daily caloric intake in total fat and saturated fat, was
significantly associated with change in HRQOL scores (Table 3). Decrease in total and
saturated fat intake was significantly associated with improvement in physical functioning
(18 months), role limitations–physical (18 months), general health problems (6 and 18
months), vitality (6 and 18 months), and physical composite scores (6 and 18 months).
Additionally, a decrease in saturated fat intake was significantly associated with increased
physical functioning and role limitations–physical at 6 months and bodily pain and social
functioning scores at 18 months. The coefficients indicate that a ten-unit change in percent
kilocalories from total fat and saturated fat intake was associated with an increase in
physical functioning scores of approximately 0.6 (p=0.04) and 1.8 units (p=0.01),
respectively, from baseline to 18 months independent of other dietary and physical activity
changes.

Increase in daily servings of fruits and vegetables was associated with improvement in
bodily pain (18 months), general health problems (18 months), vitality (6 months), and
physical composite scores (18 months) (Table 3). The improvements were modest: An
increase in one daily serving of fruits and vegetables resulted in increased HRQOL scores of
magnitudes between 0.21 and 0.25 units. A decrease in one daily serving of low-fat dairy
intake at 6 months was associated with a 0.44 higher score in role limitations–physical
(p=0.05) and a 0.47 higher vitality score (p=0.04). Change in physical activity was not
independently associated with change in any of the HRQOL component scores.

Mean HRQOL domains by weight loss status at 6 months are displayed in Table 4. At
baseline, there was no difference in HRQOL scores between those categorized as losing at
least 4 kg weight versus not at either time point. However, those who lost at least 4 kg at 6
months had significant improvements in physical functioning, role limitations–physical, role
limitations–emotional, and mental composite score at 6 months, and general health
problems, vitality, general mental health, and physical composite score relative to those who
did not lose at least 4 kg from baseline to 6 months. For example, those who lost at least 4
kg at 6 months had, on average, a 2.5-unit increase in physical functioning score between
baseline and 6 months compared with a mean 0.6 increase for participants who lost less than
4 kg. The group that lost more weight also had a 2.3-unit increase in general mental health,
whereas the group that lost less weight had a mean change of zero (p<0.0001). Effect sizes
for the significant differences in HRQOL scores between participants who did and did not
lose 4 kg at 6 months ranged from 0.16 (small magnitude) for the 18-month physical
functioning score change to 0.47 (medium magnitude) for 6-month vitality score change.

Table 4 also displays mean change in HRQOL by weight loss at 18 months. For those who
lost at least 4 kg at 18 months, improvements in physical functioning, bodily pain, general
health problems, vitality, and physical composite score were noted at 6 and 18 months
compared with those who did not lose weight at 18 months. For example, those who lost at
least 4 kg at 18 months showed, on average, a 4.6- and 4.5-unit increase in vitality score
from baseline to 6 and 18 months, respectively, compared with a mean 1.9-unit increase
over the same time periods in participants who lost less than 4 kg at 18 months (moderate
effect sizes).

Discussion
Relative to advice only, both intervention groups modestly improved in one physical health
HRQOL dimension—vitality—at both 6 and 18 months. The established + DASH group
also had 6- and 18-month improvement in the general health problems subscale. Regardless
of intervention status, change in percent daily calories from saturated fat at 6 and 18 months
was independently associated with change in most of the HRQOL physical dimensions, with
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similar results for change in percent daily calories from total fat, although fewer dimensions
were significant. Improvements in a few HRQOL physical dimensions were also noted with
increased servings of fruits and vegetables. Losing at least 4 kg at either 6 or 18 months
resulted in improvement in most physical health dimensions.

This is one of the first reports to document positive changes in HRQOL resulting from
multi-component lifestyle interventions relative to a control condition. Toobert et al. did not
observe differences in HRQOL from a multi-component lifestyle intervention compared
with controls [31]. In a subsample of participants from the DASH trial, changes from the
nutritional interventions were noted only in the health change subscale relative to controls
[32]. Steptoe and colleagues found significant improvements in physical and mental health
composite scores from baseline to 8 weeks and 1 year follow-up in two interventions
matched by contact visits but differing in content (e.g., behavioral counseling versus fruit
and vegetable nutritional education counseling interventions) [5]. The study design did not
include a control group. Using different HRQOL assessment measures that were more
specific to possible changes resulting from a dietary intervention, Corle and colleagues
found improvements from a low-fat, high-fiber and fruits and vegetables intervention that
persisted for 4 years in self-care, health action, and health beliefs domains compared with
controls [4]. Our results support the notion that multi-component lifestyle interventions can
improve general physical health QOL outcomes.

We found that decrease in total and saturated fat resulted in a number of HRQOL
improvements, with fewer HRQOL associations for increasing fruits and vegetables intake.
Steptoe et al. [5] noted that 8-week change in fruit and vegetable intake was associated with
change in physical health composite score, but they did not measure dietary fat intake. It is
generally thought that reducing daily fat intake concomitantly increases fruit and vegetable
consumption. In PREMIER, however, we previously reported only modest correlations
between change in total fat and fruits and vegetable intake (r=−0.31) [33]. Change in daily
fat intake may confer unique benefits on physical health QOL. The relationship between
low-fat dairy consumption and QOL requires further study. Although the DASH diet
emphasizes increasing low-fat dairy to ≥2 servings a day, we found that decreased
consumption of low-fat dairy was associated with short-term improvements in physical role
limitations and vitality.

Increased physical activity did not improve HRQOL when controlling for concomitant
dietary changes, although others have found positive associations. Cross-sectional BRFSS
data indicate that those who met recommended levels of physical activity had higher levels
of HRQOL than those who did not [34]. Wendel-Vos and colleagues reported higher SF-36
scores for most dimensions with higher physical activity quintile [35]. Five-year change in
physical activity was associated with improvement in social functioning in men and women
and bodily pain, general health perceptions, and the physical health composite score for
men. Our preliminary analyses, without controlling for dietary changes, resulted in a number
of significant HRQOL associations. However, we found that change in physical activity had
low correlations with change in dietary patterns (total fat (r=−0.09), fruit and vegetable
servings (r=0.04), and sodium intake (r = −0.12)) [33], so it is perplexing that associations
were no longer significant in our final models. Potential associations among physical
activity and HRQOL are clearly complex and deserve continued investigation, particularly
how other health behaviors may change concurrently with physical activity.

For those who lost more than 4 kg, physical health QOL improved at 6 and 18 months for
almost all subscales. In a report of randomized, controlled trials of sibutramine versus
control, Samsa et al. also found improvements across weight loss category in the physical
health subscales at medium (24–28 weeks) and long-term (52 weeks) follow-up [36]. Others
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have reported improvements in physical health QOL with weight loss interventions [37–39],
and fewer studies also have noted sustained improvements in mental health sub-scales [38,
39]. Weight loss interventions appear to improve the physical health QOL subscales, with
the vitality scale showing the most consistent improvement [40].

The differences in HRQOL scores we found, although statistically significant, were modest.
It is difficult to compare results across studies to determine if the effects we found are
clinically significant. Although the SF-36 is a widely used instrument, HRQOL is reported
in the extant literature using a variety of instruments. The current norm-based SF-36 scoring
method precludes comparisons of previous studies using older scoring methods. In a
comparison of long-term mortality outcome in patients after cardiac arrest, Steinberg and
colleagues found between seven- and 13-point baseline differences in the SF-36 subscales
between those who survived through follow-up and those died [3]. In contrast, the greatest
between-group difference we found was less than two points for the vitality subscale at 6
months between the established plus DASH and the advice-only groups. HRQOL is a
relatively new construct to be included in lifestyle intervention measurement protocols.
Because the extant literature is so scarce, it remains unclear how HRQOL may change from
interventions, particularly in healthy populations. Our data and those from others, however,
clearly indicate that weight loss is likely to positively influence HRQOL [33–37], which we
found even in a generally healthy sample. To be able to establish the effects of individual
lifestyle behavioral components on HRQOL, we recommend that a standard measure of
HRQOL, particularly the SF-36, be regularly included in behavior change interventions.

It is important to develop a better understanding of the association among dietary and
physical activity change and HRQOL. Elavsky and colleagues propose that associations
between increased physical activity and QOL may be mediated by improved self-efficacy,
self-esteem, and positive affect [41]. Blissmer et al. found improvements in some HRQOL
domains after weight loss that remained above baseline levels at 24 months even after
weight regain [38]. They suggest that the social interaction and social support offered from
the treatment may serve to increase HRQOL. It is important to examine potential
psychosocial and cognitive mediating effects to understand how lifestyle change can
improve HRQOL.

This study has a number of strengths. PREMIER used widely disseminated behavioral
recommendations for blood pressure control—hypertension and pre-hypertension are
present in approximately two thirds of the US population [42]. HRQOL is rarely reported in
trials [43]. We report these results and use the SF-36 instrument, which is a well-established
instrument that is valid in a number of population subgroups. Other measures used in the
trial are also valid and reliable. Our sample size was large and sufficient to examine
treatment differences and differences among those who did and did not achieve behavioral
and weight loss goals. The trial continued for 18 months with an outstanding 93% follow-
up.

There are limitations as well. Clinical trials typically enroll highly motivated individuals,
which limits generalizability. Generalizability is also limited by HRQOL scores that are
higher than the average population. The changes in HRQOL were notably modest; however,
researchers have a poor understanding of clinically significant/relevant changes in this
instrument. Further work is needed to understand the associated benefit of modest HRQOL
changes in generally healthy populations. While it is a strength that we included the 18-
month data, this was during an active intervention phase. Future research should determine
if there are sustained QOL improvements after the intervention is terminated.
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In conclusion, our results suggest that more intensive lifestyle interventions can result in
notable physical health improvement in HRQOL, particularly for general health problems
and vitality domains, among generally healthy individuals with higher than optimal blood
pressure. Change in dietary intake appears to play a key role in improving physical HRQOL,
and weight loss improves both the physical and mental HRQOL components. While
controlled studies consider HRQOL outcomes when evaluating efficacy of interventions,
few studies have examined the effects of multi-component lifestyle interventions on
HRQOL outcomes. This study provides unique results compared with others found in the
HRQOL literature by providing evidence of improved physical well-being with regard to
multi-component lifestyle interventions.
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Fig. 1. The flow of participants through the trial
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Table 1
Baseline participant characteristics and behavioral data by treatment assignment

Advice only (N=273) Established (N=268) Established + DASH (N=269)

Age (years)a 49.5±8.8 50.2±8.6 50.2±9.3

Female (%) 63 65 57

African American (%) 37 37 29

Education (% college graduate) 54 64 56

Body mass index (kg/m2)a 32.9±5.6 33.0±5.5 33.3±6.3

Sodium (mEq/24 h)a 174.9±68.1 168.9±71.5 179.9±78.2

Dairy (servings/day)a 1.6±1.2 1.7±1.4 1.7±1.3

Fruits and vegetables (servings/day)a 4.4±2.2 4.5±2.3 4.7±2.4

Total fat (% kcal)a 32.5±7.3 33.5±8.0 33.2±7.7

Saturated fat (% kcal)a 10.8±3.3 11.0±3.2 10.9±3.1

Moderate to vigorous physical activity (min/week)a 207.7±261.0 224.3±291.7 216.0±370.4

a
Mean ± SD
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Table 2
Baseline, 6-month change, and 18-month change in quality of life measures by
intervention group

Quality of life measures (adjusted mean/mean change ±
SE)

Intervention assignment

Advice only (N=219) Established (N=221) Established + DASH
(N=219)

Health-related quality of life (SF-36)

 Physical functioning

  Baseline 52.1±0.4 51.9±0.4 52±0.4

  6 months −0.8±0.5 0±0.5 0.8±0.5a

  18 months −0.4±0.5 0±0.5 0.3±0.5

 Role limitations–physical

   Baseline 52.0±0.5 51.3±0.5 51.9±0.5

   6 months 0±0.6 0.7±0.6 −0.6±0.6

   18 months 0±0.7 0.4±0.7 −0.4±0.7

 Bodily pain

   Baseline 54.6±0.4 54.2±0.4 53.8±0.5

   6 months −0.5±0.5 0.4±0.5 0.1 ±0.5

   18 months 0±0.5 −0.7±0.5 0.6±0.5

 General health problems

   Baseline 51.7±0.5 50.8±0.5 50.5±0.5

   6 months −1 ±0.5 0.1 ±0.5 0.9±0.5b

   18 months −1.3±0.5 0.1 ±0.5a 1.3±0.5b

 Vitality

   Baseline 51.2±0.6 49.7±0.6 49.7±0.6

   6 months −1.9±0.6 0.1 ±0.6b 1.7±0.6b,c

   18 months −1.2±0.6 0.7±0.6b 0.6±0.6a

 Social functioning

   Baseline 53.2±0.5 53.2±0.5 52.9±0.5

   6 months −0.3±0.6 −0.2±0.6 0.6±0.6

   18 months 0.4±0.7 −0.7±0.7 0.3±0.7

 Role limitations–emotional

   Baseline 52.3±0.5 52.2±0.5 51.6±0.6

   6 months 0.9±0.6 −1.5±0.6b 0.5±0.6d

   18 months 0.3±0.7 −0.3±0.7 0±0.7

 General mental health

   Baseline 53.5±0.5 52.7±0.5 52.4±0.5

   6 months −0.2±0.5 −0.2±0.5 0.4±0.5

   18 months 0.2±0.5 −0.3±0.5 0.1 ±0.5

 Physical composite score

   Baseline 52.3±0.4 51.8±0.4 52.0±0.5
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Quality of life measures (adjusted mean/mean change ±
SE)

Intervention assignment

Advice only (N=219) Established (N=221) Established + DASH
(N=219)

   6 months −1 ±0.5 0.8±0.5b 0.2±0.5

   18 months −0.6±0.5 0.1 ±0.5 0.5±0.5

 Mental composite score

   Baseline 52.6±0.5 52.0±0.5 51.5±0.6

   6 months 0.1±0.6 −1±0.6 0.9±0.6c

   18 months 0.1±0.6 −0.3±0.6 0.2±0.6

All analyses adjusted for baseline value, clinical center, cohort, age, and race/ethnicity

a
p<0.10 change in comparison with change in advice only

b
p<0.05 change in comparison with change in advice only

c
p<0.10 change in comparison with change in established

d
p<0.05 change in comparison with change in established
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