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Abstract
Aims and objectives—Describe patterns of morning and evening fatigue in adults with HIV
and examine their relationship to demographic and clinical factors and other symptoms.

Background—Most studies of HIV-related fatigue assess average levels of fatigue and do not
address its diurnal fluctuations. Patterns of fatigue over the course of the day may have important
implications for assessment and treatment.

Design—A cross-sectional, correlational design was used with six repeated measures over 72
hours.

Method—A convenience sample of 318 HIV-infected adults was recruited in San Francisco.
Socio-demographic, clinical and symptom data were collected with questionnaires. CD4+ T-cell
count and viral load were obtained from medical records. Participants completed a four-item
version of the Lee Fatigue Scale each morning and evening for three consecutive days.
Participants were grouped based on their diurnal pattern of fatigue (high evening only, high
morning only, high morning and evening and low morning and evening). Group comparisons and
logistic regression were used to determine the unique predictors of each fatigue pattern.

Results—The high evening fatigue pattern was associated with anxiety and the high morning
pattern was associated with anxiety and depression. The morning fatigue pattern showed very little
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fluctuation between morning and evening, the evening pattern showed the largest fluctuation. The
high morning and evening pattern was associated with anxiety, depression and sleep disturbance
and this group reported the most fatigue-related distress and interference in functioning.

Conclusions—These results provide initial evidence for the importance of assessing the
patient’s daily pattern of fatigue fluctuation, as different patterns were associated with different
symptom experiences and perhaps different etiologies.

Relevance to clinical practice—Different fatigue patterns may benefit from tailored
intervention strategies. Management of depressive symptoms could be tested in patients who
experience high levels of morning fatigue.
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Introduction
Studies have shown that 37–69% of adults living with HIV experience fatigue (Lee et al.
2001, Phillips et al. 2004, Henderson et al. 2005, Sullivan and Dworkin 2003, Grierson et
al. 2002). Fatigue can interfere with people’s capacity for self care and daily activities
(Jenkin et al. 2006, Barroso 2001, Harmon et al. 2008); therefore, it is important for nurses
to understand different types of fatigue so that appropriate intervention strategies can be
developed and tested.

Fatigue is a complex multidimensional symptom. It can be defined as a sense of exhaustion,
lack of energy, or tiredness distinct from sleepiness, sadness or weakness (Lee et al. 1994,
Krupp et al. 1988, Lerdal 1998). However, unlike typical tiredness, clinically significant
fatigue is unrelieved by a night of good quality sleep (Lee et al. 1994). Since sleep is
normally restorative, individuals generally have more energy in the morning than in the
evening. While daily fluctuations in fatigue and energy levels are common (Dimsdale et al.
2003), a general pattern of lower fatigue in the morning and higher fatigue in the evening
has been reported in a variety of patient populations, including individuals with HIV
infection (Lee et al. 1999, Barroso 2001, Lee et al. 2001), multiple sclerosis (Schwid et al.
2002), cancer (Dhruva et al. 2010, Miaskowski et al. 2008) and other chronic diseases
(Lerdal 2002).

Despite the evidence for diurnal fluctuations in fatigue, most prior research on HIV-related
fatigue has not examined patterns of fatigue, but has instead assessed average fatigue levels
across time, such as the past week or month (i.e., Pence et al. 2008, Henderson et al. 2005)
0. The lack of information about the diurnal pattern of fatigue has implications for
assessment, etiology and intervention strategies.

HIV-related fatigue has been associated with socio-demographic and clinical factors,
although findings have not been consistent across studies. In some studies, fatigue was
associated with gender (Voss 2005), race (Lee et al. 2009, Voss 2005) and employment
(Barroso et al. 2010). Lower CD4+ T-cell count has been associated with higher fatigue,
particularly in the evening (Lee et al. 1999), but others found no association with CD4+ T-
cell count (Barroso et al. 2003). Anti-retroviral use and longer time since diagnosis have
been associated with lower fatigue (Pence et al. 2009).

Several co-morbid symptoms have also been associated with fatigue, including disturbed
sleep (Lee et al. 2001), depression or anxiety (Barroso et al. 2003, Sewell et al. 2000,
Barroso et al. 2010, Jong et al. 2010), pain (Aouizerat et al. 2009, Creavin et al. 2010) and

Lerdal et al. Page 2

J Clin Nurs. Author manuscript; available in PMC 2012 August 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



cognitive complaints (Millikin et al. 2003, Woods et al. 2007). These symptoms have also
been commonly reported by adults living with HIV/AIDS (Lee et al. 2009). Although
relationships between fatigue and other symptoms have been well-documented, research has
not addressed diurnal fatigue patterns. It remains unclear if these co-morbid symptoms are
associated with specific fatigue patterns. Different types of fatigue (Dimsdale et al. 2003,
Dimsdale et al. 2007, Nikolaus et al. 2010) have been described in an effort to better
understand this complex multi-dimensional symptom. However, to assess a patient’s fatigue,
more knowledge is needed about diurnal patterns and how these patterns relate to other
symptoms and clinical factors.

The aims of this study were to:

1. describe patterns of morning and evening fatigue in adults with HIV/AIDS,

2. identify socio-demographic and clinical variables and co-morbid symptoms
associated with diurnal patterns of fatigue and

3. determine how diurnal fatigue patterns influence fatigue-related distress and
interference in functioning.

Methods
Data were collected as part of a prospective longitudinal study of adults living with HIV in
the San Francisco area (Lee et al. 2009). The study was designed to characterise the
symptom experience of HIV-positive adults and identify associated biological and genetic
markers. This analysis reports on morning and evening fatigue ratings collected at the
baseline assessment in relation to demographic and clinical characteristics and measures of
symptom experience.

Sample and Procedures
A convenience sample of 350 adults with HIV was enrolled in the study over a 3-year period
(April 2005 - December 2007). The participants were recruited using flyers posted at local
HIV clinics and community sites. Study visits were conducted at the University of
California, San Francisco, Clinical Research Center. Eligible participants were English-
speaking, at least 18 years old and diagnosed with HIV at least 30 days before enrollment.
Individuals were excluded if they currently used illicit drugs, worked nights, had been
pregnant in the previous three months, or reported having a diagnosed sleep disorder, bipolar
disorder, schizophrenia, or dementia.

Measures
The questionnaires included demographic information on age, gender, race/ethnicity, level
of education, partner status and employment status. Participants also reported whether they
had ever received a diagnosis of AIDS. With the patient’s written authorisation, the most
recent CD4+ T-cell counts and viral load levels were obtained from the patient’s health care
provider. Participants also provided urine samples for toxicology screening using RediCup®

(Redwood Toxicology Laboratory, Inc, Santa Rosa CA, USA).

A 4-item version of the Lee Fatigue Scale (LFS) (Lee et al. 1991) was used to assess diurnal
variations in fatigue. In a previous sample (Lee et al. 1991), these 4 items were highly
correlated with the 13-item fatigue scale (r=0.95 for morning and 0.91 for evening ratings).
Participants completed the LFS within 30 minutes of awakening to measure morning fatigue
and within 30 minutes prior to going to sleep to measure evening fatigue for three
consecutive days. Morning and evening fatigue scores were calculated as the mean of the
four items across the three days and could range from 0-10, with higher scores indicating
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greater fatigue. The LFS has been used to measure fatigue in healthy individuals (Gay et al.
2004, Lee et al. 1991), as well as in patients with cancer (Miaskowski et al. 2008) and HIV
(Lee et al. 1999) and has established validity and internal consistency. In this sample the
Cronbach α was 0.93 for the morning and 0.88 for the evening ratings.

The Memorial Symptom Assessment Scale (MSAS) was used to assess symptom experience
in the past week (Portenoy et al. 1994). It is a reliable and valid self-report measure that has
been used in various clinical populations (Blinderman et al. 2008, Sawicki et al. 2008),
including patients with HIV (Harding et al. 2006). The MSAS evaluates symptom
prevalence, frequency, severity and distress using four or five-point Likert scales. Individual
symptom scores were computed for each symptom as the average score on the severity,
frequency and distress scales. Fatigue, sleep disturbance, pain, anxiety, depression and
cognitive complaints were the most prevalent symptoms in this sample (Lee et al. 2009). For
this analysis, only the pain symptom score and the distress rating for the ‘lack of energy’
item were used. If the respondent did not report pain or lack of energy in the past week, the
symptom score and distress rating were assigned a value of 0. Symptom scores of 2 or
higher indicate moderate to severe pain or fatigue that is somewhat to very distressing.

Fatigue interference during the last week was measured with the FSS-7 (Lerdal et al. 2010a)
(in review), a Rasch measure based on five items from the Fatigue Severity Scale (Krupp et
al. 1989). Each item was rated on a numeric rating scale from 1 (strongly disagree) - 7
(strongly agree) and the items were averaged to yield a score from 1 (no fatigue
interference) - 7 (extreme fatigue interference). The FSS has well-established test-retest
reliability and clearly differentiates between patients with chronic disease and healthy adults
(Krupp et al. 1989). In this study, Cronbach alpha for the FSS was 0.93. The FSS-7 Rasch
measure was used because it was recently found to have better psychometric properties than
the original FSS among adults living with (Lerdal et al. 2010a) (in review). The five items
retained in the Rasch measure all pertain to how fatigue interferes with functioning (e.g.,
Fatigue interferes with work, family, or social life).

The 19-item Pittsburgh Sleep Quality Index (PSQI) was used to assess perceived sleep
disturbance in the past month (Buysse et al. 1989). The PSQI has demonstrated test-retest
reliability and validity (Backhaus et al. 2002, Buysse et al. 1989). It yields seven component
scores representing different aspects of sleep and subscale scores are summed to yield a total
score ranging 0-21. A total score >5 has been designated as a sensitive and specific cutpoint
for distinguishing poor sleepers (Buysse et al. 1989).

The Center for Epidemiological Studies-Depression Scale (CES-D) (Radloff 1977) was used
to assess frequency of depressive symptoms in the past week. The CES-D has acceptable
reliability and validity (Radloff 1977) and has been frequently used in the HIV population
(Cockram et al. 1999, Vosvick et al. 2010). Twenty symptoms are rated on frequency in the
past week: 0 (rarely or none of the time, <1 day) - 3 (most or all of the time, 5-7 days in the
past week). Item scores are then summed to yield a total score ranging from 0-60, with
higher scores indicating more depressive symptoms. A cut-off score of 16 is used to indicate
a need for further referral to evaluate depression (Cook et al. 2002). In this study, the
Cronbach alpha coefficient for the CES-D was 0.88.

The Profile of Moods State (POMS) Tension-Anxiety subscale (McNair et al. 1971) was
used to assess anxiety in the past week. The 9-item subscale scores can range from 0-36,
with 8.6 as the mean in HIV-infected outpatients (Illa et al. 2008). The POMS has well-
established concurrent and construct validity. In this study, the Cronbach alpha coefficient
was 0.86.
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Participants completed the six-item cognitive function scale from the Medical Outcome
Study (MOS) Health-Related Quality of Life (HRQOL) measure (Stewart et al. 1992). This
self-report instrument has been used in previous studies of HIV-infected adults to measure
perceived cognitive function and is valid and reliable (Wu et al. 1993, O’Dell et al. 1998).
Respondents are asked to indicate how often in the past month they experienced difficulties
with concentration, attention, forgetfulness and confusion. Each item was rated from 1 (all
of the time) to 6 (none of the time). Scores are transformed to a 0-100 scale, with higher
scores indicating better cognitive function. The Cronbach alpha coefficient for this sample
was 0.91.

Statistical analysis
All analyses were conducted using SPSS version 18.0 (SPSS, Inc, Chicago IL, USA).
Square root transformations were used to normalise skewed distributions of scores on the
CES-D and POMS subscale and a logarithmic transformation was used to normalise viral
load values. Descriptive statistics were used to summarise mean morning and evening
fatigue scores across three days. Because there are no validated cutoff scores indicating
clinically significant morning or evening fatigue for adults living with HIV, we used a
median split to group participants based on their self-report scores: 1) low morning and
evening fatigue, 2) high morning fatigue, 3) high evening fatigue, or 4) high morning and
evening fatigue. The fatigue groups were compared on demographic and clinical
characteristics and symptom experience measures using chi-square or ANOVA with Scheffe
post-hoc testing. ANOVA results were confirmed with the Kruskal-Wallis non-parametric
test. Demographic variables were analyzed using levels described in Table 1. When
applicable, both continuous variables and clinically meaningful categories were evaluated
(e.g., CD4+ T-cell count <200 cells/mm3 and detectable viral load).

Logistic regression analyses were conducted to identify the unique contributions of
demographic and clinical characteristics to each fatigue pattern using the low morning and
evening fatigue group as the reference. Race, gender, anti-retroviral therapy and CD4+ T-
cell count were included in all three models based on associations with fatigue in prior
research. In addition, variables in Table 1 associated with fatigue patterns in bivariate
analyses (p< 0.10) were retained for multivariable analysis. Variables that did not have
unique contributions (p< 0.20) to any of the three fatigue patterns were dropped from the
model. Demographic, clinical and symptom variables were entered in separate steps to
evaluate the variance explained by each domain. Potential interactions between race, gender
and clinical characteristics were also assessed. For all analyses, p< 0.05 was considered
statistically significant.

Ethics
The study was approved by the Committee on Human Research at the University of
California, San Francisco. All participants provided written informed consent and written
authorisation for their health care providers to release their medical records for research
purposes.

Results
Sample characteristics

Of the 350 adults with HIV enrolled in the larger study, one was excluded after being unable
to submit a urine sample for drug screening and 31 were excluded after screening positive
for illicit drugs (cocaine, amphetamine, ecstasy, methamphetamine, or phencyclidine).
Demographic and clinical characteristics for the 318 participants included in the final
sample are presented in Table 1. The sample was ethnically diverse and predominantly male,
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reflecting the local population of adults with HIV. Over half (61%) of the 78 women were
African American. Most participants had been living with HIV for many years and were
currently on anti-retroviral therapy. They were taking an average of 6.5 (SD4.3) medications
(median 6, range 0-25), 51% had been diagnosed with AIDS and 28% with an AIDS
diagnosis had a current CD4+ T-cell count of <200 cells/mm3. Employment rates were low
(15%) and most (75%) were receiving medical disability assistance.

Fatigue Ratings
The morning and evening fatigue ratings were stable across the three days, with intraclass
correlation coefficients of 0.80 for the three morning ratings and 0.81 for the evening
ratings. Mean morning and evening fatigue ratings are presented in Table 2. The morning
and evening ratings were correlated (r=0.64, p<0.001), but as expected, evening ratings were
significantly higher than morning ratings (Paired t[317]=15.3, p<0.001). Those who reported
high morning fatigue were also likely to report high evening fatigue (36%), but almost 30%
reported only high morning or high evening fatigue. Another 35% reported low levels of
both morning and evening fatigue.

The morning and evening fatigue ratings across the three days (six ratings total) are
illustrated in Figure 1. Each group has a distinct pattern of fatigue and the pattern was
consistent across the three days. The low morning and evening pattern had a rhythm of
higher fatigue in the evening, with lower fatigue in the morning and all fatigue ratings are
relatively low. The high evening fatigue pattern had the most extreme fluctuation between
morning and evening and the high morning fatigue pattern had almost no fluctuation. The
high morning and evening fatigue pattern had a strong rhythm, but with consistently high
fatigue ratings.

The four fatigue patterns were compared on demographic and clinical characteristics, as well
as symptom measures (Table 1). Race was the only demographic characteristic that differed
by fatigue pattern, with African-American participants being over-represented in the low
fatigue group and under-represented in the high morning and evening fatigue group
compared with Caucasians. There was no gender difference in fatigue and fatigue categories
did not differ on any of the clinical characteristics evaluated.

The four fatigue patterns differed on all of the co-morbid symptoms assessed (Table 1). In
general, those reporting both morning and evening fatigue experienced the worst symptoms,
followed closely by those with morning fatigue only. For most symptoms, the experience of
those with low fatigue did not differ from those only reporting evening fatigue.

Multivariate Analyses of Fatigue Patterns
Logistic regression analyses are presented in Table 3. Pain and cognitive complaints were
not associated with fatigue patterns when controlling for other factors and were excluded
from regression models. Interactions of demographic and clinical variables were evaluated
for each fatigue pattern and were only in regression models if p< 0.10.

Evening fatigue pattern—Anxiety was the only significant predictor of the high evening
fatigue pattern (without morning fatigue) when controlling for other factors. Those with high
anxiety were 3 times more likely to have the evening fatigue pattern compared with those
reporting lower levels of anxiety. Race, anti-retroviral therapy and CD4+ T-cell count made
small contributions to the evening fatigue model. African-Americans had slightly lower risk
and those taking anti-retroviral therapy had somewhat higher risk of having the evening
fatigue pattern. Contrary to expectation, the evening fatigue pattern was slightly more
common among those with higher CD4+ T-cell counts (≥200), who were also more likely to
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be employed than those with lower counts (18% vs 2% χ2=8.82, p=0.003). While the model
was statistically significant, it only explained 17.5% of the variance in evening-only fatigue.

Morning fatigue pattern—Predictors of high morning fatigue (without evening fatigue)
included elevated symptoms of both depression and anxiety. Clinically significant
depressive symptoms (CES-D ≥ 16) and higher anxiety (POMS-anxiety ≥ 8.6) were each
associated with nearly 3 times the risk of morning-only fatigue. Like the evening fatigue
model, African-Americans had a slightly reduced risk and taking ant-retroviral therapy had a
slightly increased risk of morning fatigue, but the unique contributions of these variables
were not statistically significant. The overall model was significant and explained about
29% of the variance in morning-only fatigue.

High morning and evening fatigue pattern—This pattern was the only one
significantly associated with demographic, clinical and symptom factors. African-Americans
had a significantly lower risk of this pattern compared with participants of other races.
Although this pattern was generally associated with higher CD4+ T-cell count (≥200) and
taking anti-retroviral therapy, these effects were considerably confounded by gender.
Interaction effects in this model indicate that among women, this fatigue pattern was
associated with lower CD4+ T-cell counts and not taking anti-retroviral therapy. This pattern
was also significantly associated with other symptoms. As in the previous model, anxiety
and depression were associated with greater risk. This is the only pattern where sleep
disturbance emerged as an independent predictor. Anxiety was associated with nearly three
times the risk and depression and sleep disturbance were each associated with more than
twice the risk of having high morning and evening fatigue. The regression model was
significant and explained 41% of the variance.

Fatigue-related distress and interference with functioning
Table 4 compares levels of fatigue-related distress and interference in functioning across the
four fatigue patterns. Compared with the other three groups, the group with both morning
and evening fatigue experienced more distress and reported the most interference with
functioning. Those with low fatigue, or evening-only fatigue, reported the least distress and
interference and these two groups did not differ on interference with functioning.

Discussion
To our knowledge, this is the first study to identify different diurnal patterns of fatigue and
explore their relationships with socio-demographic and clinical variables, other symptoms
and fatigue-related distress and interference. The patterns of fatigue differed significantly on
all of the symptom measures, with the high morning and evening fatigue pattern reporting
the highest levels of depression, anxiety, pain, cognitive complaints and sleep disturbance.
Because these symptoms are highly correlated with each other, multivariate analyses were
conducted to identify the independent contributions of each symptom and each pattern was
found to have a unique set of symptom predictors. In addition, each pattern was associated
with varying degrees of fatigue-related distress and fatigue-related interference in
functioning.

High evening fatigue pattern: Anxiety
Anxiety was the only factor independently associated with the high evening fatigue pattern
and those with anxiety were 3 times more likely to have the high evening pattern than the
low morning and evening pattern when controlling for other factors. In addition, those with
high evening fatigue showed the largest fluctuation between morning and evening compared
with other groups (Fig. 1). This large difference may indicate that while much energy is used
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during the day, sleep is quite effective at relieving their fatigue. The relatively low symptom
burden in the high evening fatigue group suggests that fatigue in the evening is not
necessarily problematic as long as sleep is restorative and results in substantially lower
morning fatigue ratings. Furthermore, this type of fatigue might be considered a more
healthy form of tiredness since it is relieved by sleep (Lee et al. 1994).

High morning fatigue pattern: Anxiety and depression
The morning fatigue pattern was not only predicted by anxiety, it was also associated with
depressive symptoms, even when controlling for demographic, clinical and other symptoms.
Those with clinically significant depressive symptoms (CES-D ≥ 16) were nearly three
times more likely to have the morning fatigue pattern, as were those reporting high anxiety.
As shown in Fig. 1, this group had a distinct pattern of nearly no fluctuation between
morning and evening. This pattern suggests that sleep fails to provide relief from fatigue, but
also that little energy is used during the day, since fatigue ratings do not increase later in the
day. This pattern was associated with significant symptom burden and the group did not
differ from the more debilitating high morning and evening fatigue pattern on any symptom
measure. Diagnostic criteria for depression include early morning worsening of symptoms
among its melancholic features(American Psychiatric Association 2000), which is consistent
with the relatively high level of morning fatigue in this group. A pan-European survey of
depression in the community (Tylee et al. 1999) showed that tiredness was recorded by
73.5% of those with depression and that tiredness was the second most prevalent symptom
among depressed adults.

High morning and evening fatigue pattern: Anxiety, depression and sleep disturbance
The high morning and evening fatigue pattern was the most debilitating, distressing and
clinically complex type of fatigue identified in this study. In addition to anxiety and
depression, sleep disturbance was also a significant predictor of this pattern. This group was
nearly three times more likely to have anxiety, more than twice as likely to have clinically
significant depressive symptoms and more than twice as likely to have disturbed sleep
compared with those in the low morning and evening fatigue group when controlling for
other factors. Demographic and clinical factors were also significant predictors of this
pattern and clinical predictors differed by gender, highlighting the importance of examining
interactions to fully understand these complex relationships. Even though the high morning
and evening pattern had relatively normal daily fluctuations, fatigue ratings were
consistently higher than average. The significance of sleep disturbance in this model
suggests that this pattern may be a type of sleep-related fatigue where sleep disturbance
plays a key role in the etiology.

Anxiety and fatigue
Anxiety was a consistent predictor of fatigue regardless of fatigue’s diurnal pattern. This
finding supports previous studies reporting a relationship between fatigue and anxiety,
psychological distress and stress (Paddison et al. 2009, Salahuddin et al. 2009, Phillips et al.
2004, Leserman et al. 2008). In one recent study (Theuninck et al. 2010) HIV diagnosis,
treatment and physical symptoms were strongly associated with post-traumatic stress
disorder (PTSD), which has an estimated prevalence of 30–60% among adults with HIV
(Theuninck et al. 2010, Reisner et al. 2009, Whetten et al. 2008). Studies have also reported
an association between PTSD symptoms and fatigue in HIV-infected adults (Barroso et al.
2010) and in the general population (Lerdal et al. 2010b). Our findings indicate that
psychological distress (anxiety, stress, or PTSD symptoms) is an important antecedent to
fatigue in HIV-infected adults.
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Depression and Fatigue
The relationship between depression and fatigue is well-documented (Barroso et al. 2010,
Corless et al. 2008, Jong et al. 2010, Phillips et al. 2004, Voss et al. 2007, Millikin et al.
2003, Walker et al. 1997). However, this study clarified that the relationship may be specific
to morning fatigue, regardless of evening fatigue levels. In this sample, those reporting
evening-only fatigue did not differ from those in the low morning and evening fatigue group
on the CES-D. Although depression and fatigue have conceptual overlap (Voss et al. 2007),
our study showed that different fluctuating patterns distinguish between the two concepts.

Sleep Disturbance and fatigue
Previous studies have documented a relationship between sleep disturbance and fatigue
(Salahuddin et al. 2009, Lee et al. 2001, Lee et al. 1999, Phillips et al. 2004, Pence et al.
2008). In this study, sleep disturbance was associated with all three patterns in bivariate
analyses. However, in multivariate analyses controlling for demographic, clinical and other
symptom factors, sleep disturbance was only a significant independent predictor of the high
morning and evening fatigue pattern. This finding is consistent with previous research
showing that poor sleep is associated not only with greater fatigue the next morning, but also
with more fatigue the following evening (Lee et al. 1999). A study of healthy adults (Morris
et al. 1992) showed a higher level of fatigue in the morning among people who were sleep
deprived, while those without sleep deprivation had slightly lower fatigue ratings in the
morning than in the evening, indicating that sleep disturbance can influence patterns of
fatigue. The finding that sleep disturbance was not independently associated with either
evening-only or morning-only fatigue suggests that bivariate relationships between sleep
disturbance and these two fatigue patterns may be better explained by psychological
symptoms rather than sleep disturbance specifically.

Pain, cognitive complaints and fatigue
Although pain and cognitive complaints differed across fatigue groups in bivariate analyses,
neither symptom was uniquely predictive of any fatigue pattern when controlling for other
factors. We previously reported that those with pain in this sample had higher levels of
fatigue interference than those without pain (Aouizerat et al. 2010). However, in this
analysis, pain was only related to fatigue patterns in bivariate analyses and did not contribute
to multivariate models. The finding that pain is not a unique predictor of fatigue pattern is
consistent with another study in HIV-infected adults (Paddison et al. 2009). Cognitive
complaints have also been associated with fatigue (Woods et al. 2007), and while they
differed across fatigue patterns in bivariate analyses in this study, their nonsignificance in
multivariate models highlights the importance of controlling for other factors when
identifying correlates of fatigue.

Demographics and fatigue
In this study, African Americans reported lower morning and evening fatigue than
Caucasians and other races. Therefore, African Americans were over-represented in the low
morning and evening fatigue group and under-represented in the high morning and evening
group. This finding is consistent with other studies reporting lower symptom burden
(Phillips et al. 2004, Silverberg et al. 2009) and lower fatigue (Voss 2005, Henderson et al.
2005) among African-Americans with HIV. Additional research is needed to better
understand whether this phenomenon is due to under-reporting of symptoms or to better
coping and social support among African-Americans compared with others.

Gender was unrelated to fatigue patterns in bivariate analyses, but was an important
moderator of clinical factors in the multivariate model of morning and evening fatigue
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pattern. Although some have found more fatigue among HIV-infected women than men
(Voss 2005), most have not identified gender differences in HIV-related fatigue (Henderson
et al. 2005). Gender difference in fatigue in the general population has a very small effect
size (Lerdal et al. 2010b), indicating a weak relationship. It is likely that the stress of living
with HIV would mask any subtle gender difference in fatigue.

Our findings were also consistent with a previous study indicating no relationship between
fatigue and age (Voss et al. 2007). Previous studies (Voss 2005, Lee et al. 1999)
documented an association between fatigue and employment, but this was not observed in
our sample. There were also no differences between those with and without children in this
study, in contrast to previous findings (Lee et al. 1999).

Clinical factors and fatigue
Clinical variables had complex relationships with the different fatigue patterns and the
relationships were evident in multivariate analyses after controlling for demographic
variables. Anti-retroviral therapy was associated with higher risk of the three different
fatigue patterns, although among women, it was associated with a lower risk of the morning
and evening fatigue pattern. Similarly, low CD4+ T-cell count was associated with lower
risk for two of the three fatigue patterns, except that among women it was associated with
substantially higher risk for the high morning and evening pattern. Our findings are not
surprising given the inconsistent results of prior studies (Henderson et al. 2005, Darko et al.
1992, Lee et al. 1999, Phillips et al. 2004, Barroso et al. 2010). Consistent with other
studies, viral load (Henderson et al. 2005, Barroso et al. 2010) was unrelated to fatigue
pattern in this sample.

Study limitations
As a cross-sectional and correlational study, causal interpretations need to be made with
caution. Longitudinal studies will facilitate greater understanding of how fatigue and other
symptoms develop and influence one another over time. In future studies, it would be
warranted to include larger samples who report morning-only or evening-only fatigue to
have more statistical power for multivariate analyses. This study was limited to fatigue
values over three days, thereby restricting the variability of patterns observed. Studies of
fatigue throughout the 24-hour cycle and over longer periods of time could determine
whether additional patterns exist (Dimsdale et al. 2003).

Implication for research and theory development
Our review of research on HIV-related fatigue showed that diurnal patterns have not been
adequately or empirically studied, despite the availability and use of morning and evening
fatigue measures and despite fluctuation being described as one characteristic of fatigue in
inductive theory development (Lerdal 2002). Further examination is warranted to explore
different patterns of fatigue fluctuation in relation to level of physical activity, sleep-wake
patterns and circadian rhythms. Since the most clinically problematic fatigue pattern was
associated with several symptoms previously identified as part of a recognised symptom
cluster, studies should investigate possible symptom clusters and explanatory models for
these various fatigue patterns (Dodd et al. 2004). Future research should also evaluate
whether available treatments are more effective for some fatigue patterns than others.
Randomised clinical trials that test a tailored approach toward reducing fatigue based on its
pattern of expressive would be more likely to yield better results than a more generic
intervention approach.
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Conclusion
This study has shown that clinicians and researchers need to consider patterns of fatigue to
distinguish normal fluctuations in energy level from clinically significant fatigue related to
other severe symptoms (such as anxiety, depression and sleep disturbance), distress and
interference with activity in daily life. Testing or implementing intervention strategies would
have better outcomes in reducing fatigue if they are tailored toward the pattern of fatigue
experienced by the patient.

Relevance to clinical practice
Fatigue can be a healthy symptom for adults who feel tired at the end of the day. In this case,
fatigue serves as a healthy reminder to rest. When fatigue is relieved by sleep or rest, fatigue
would be considered a healthy symptom experience. Our findings in a clinical sample of
adults with HIV/AIDS demonstrate that fatigue is less likely to be related to their clinical
disease and more likely to be related to mental health symptoms of depression and anxiety.
Our data indicate that anxiety can be fatiguing and nurses should assess for anxiety when
patients who have any type of chronic illness complain of fatigue. These results provide
initial evidence for the importance of assessing the patient’s daily fluctuation in fatigue, as
different patterns can be associated with different symptom experiences and perhaps
different etiologies.

The most severe and debilitating types of fatigue (those with severe morning and evening
fatigue and those with morning-only fatigue) should be further evaluated for potential sleep
problems that may include non-restorative sleep. A more detailed assessment of the patient’s
rest-activity patterns associated with their fatigue pattern can provide important clinical
information when planning and prescribing appropriate levels of rest and activity as well as
self-care behaviors to cope with excessive fatigue. Nurses should also consider the need for
referral to a sleep disorders expert if fatigue is not relieved by a night of sleep (Lee & Ward
2005). Different fatigue patterns may benefit more from tailored intervention strategies to
reduce symptoms of anxiety or depression than from prescriptions to ‘get plenty of rest.’
Management strategies for coping with anxiety or depressive symptoms, or strategies for
addressing inadequate or disturbed sleep patterns should be targeted for patients who
experience high levels of morning fatigue.
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Figure 1.
Mean morning and evening fatigue ratings over 3 days for the four fatigue patterns. The
symptoms uniquely associated with each pattern are included in the legend.

Lerdal et al. Page 16

J Clin Nurs. Author manuscript; available in PMC 2012 August 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Lerdal et al. Page 17

Ta
bl

e 
1

Sa
m

pl
e 

de
m

og
ra

ph
ic

s, 
cl

in
ic

al
 c

ha
ra

ct
er

is
tic

s, 
an

d 
sy

m
pt

om
 e

xp
er

ie
nc

e 
by

 fa
tig

ue
 p

at
te

rn

Fa
tig

ue
 P

at
te

rn

Fu
ll 

Sa
m

pl
e 

(N
=3

18
)

A
 L

ow
 m

or
ni

ng
 a

nd
ev

en
in

g 
(n

=1
11

)
B

 H
ig

h 
ev

en
in

g 
on

ly
(n

=4
6)

C
 H

ig
h 

m
or

ni
ng

 o
nl

y
(n

=4
7)

D
 H

ig
h 

m
or

ni
ng

 a
nd

ev
en

in
g 

(n
=1

14
)

T
es

t s
ta

tis
tic

 p
-v

al
ue

D
EM

O
G

R
A

PH
IC

A
ge

45
.1

 (8
.3

)
45

.6
 (8

.3
)

45
.4

 (7
.1

)
43

.6
 (9

.5
)

45
.2

 (8
.3

)
F 

= 
0.

62
; p

 =
 .6

01

G
en

de
r

χ2
 =

 6
.8

4;
 p

 =
 .3

36

 
M

al
e

68
%

61
%

72
%

66
%

74
%

 
Fe

m
al

e
25

%
28

%
26

%
26

%
21

%

 
Tr

an
sg

en
de

r
7%

11
%

2%
8%

5%

R
ac

e
χ2

 =
 3

4.
7;

 p
 <

 .0
01

 
A

fr
ic

an
-A

m
er

ic
an

39
%

59
%

D
33

%
36

%
23

%
A

 
C

au
ca

si
an

41
%

27
%

D
46

%
34

%
54

%
A

 
O

th
er

21
%

14
%

22
%

30
%

23
%

Em
pl

oy
ed

/in
 sc

ho
ol

15
%

14
%

13
%

17
%

18
%

χ2
 =

 1
.0

0;
 p

 =
 .8

02

H
as

 c
hi

ld
re

n
36

%
43

%
33

%
38

%
29

%
χ2

 =
 5

.3
3;

 p
 =

 .1
49

C
LI

N
IC

A
L 

V
A

R
IA

B
LE

S

C
D

4+
 T

-c
el

ls
/m

m
3  (

n=
30

3)

 
M

ea
n 

co
un

t o
f c

el
ls

/m
m

3
44

9 
(2

65
)

41
6 

(2
57

)
48

3 
(2

74
)

48
0 

(2
60

)
45

5 
(2

72
)

F 
= 

0.
62

; p
 =

 .3
04

 
%

 <
 2

00
 c

el
ls

/m
m

3
17

%
19

%
9%

24
%

18
%

χ2
 =

 3
.5

5;
 p

 =
 .3

14

V
ira

l l
oa

d,
 c

op
ie

s/
m

L 
(n

=2
96

)
χ2

 =
 5

.0
7;

 p
 =

 .5
35

 
un

de
te

ct
ab

le
50

%
46

%
52

%
49

%
55

%

 
de

te
ct

ab
le

 –
 9

,9
99

30
%

31
%

36
%

34
%

25
%

 
≥

 1
0,

00
0 

co
pi

es
/m

L
20

%
23

%
11

%
17

%
20

%

Y
ea

rs
 si

nc
e 

H
IV

 d
ia

gn
os

is
12

.0
 (6

.7
)

11
.7

 (6
.3

)
12

.3
 (6

.8
)

10
.1

 (7
.6

)
13

.0
 (7

.2
)

F 
= 

2.
09

; p
 =

 .1
02

A
ID

S 
di

ag
no

si
s

52
%

44
%

59
%

51
%

58
%

χ2
 =

 5
.1

7;
 p

 =
 .1

60

Ta
ki

ng
 a

nt
i-r

et
ro

vi
ra

l t
he

ra
py

70
%

63
%

74
%

72
%

75
%

χ2
 =

 4
.6

2;
 p

 =
 .2

02

B
od

y 
M

as
s I

nd
ex

27
.0

 (5
.5

)
26

.9
 (5

.2
)

27
.1

 (7
.5

)
28

.6
 (5

.2
)

26
.4

 (5
.0

)
F 

= 
1.

87
; p

 =
 .1

34

R
EL

A
TE

D
 S

Y
M

PT
O

M
S

D
ep

re
ss

io
n 

(C
ES

-D
)

J Clin Nurs. Author manuscript; available in PMC 2012 August 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Lerdal et al. Page 18

Fa
tig

ue
 P

at
te

rn

Fu
ll 

Sa
m

pl
e 

(N
=3

18
)

A
 L

ow
 m

or
ni

ng
 a

nd
ev

en
in

g 
(n

=1
11

)
B

 H
ig

h 
ev

en
in

g 
on

ly
(n

=4
6)

C
 H

ig
h 

m
or

ni
ng

 o
nl

y
(n

=4
7)

D
 H

ig
h 

m
or

ni
ng

 a
nd

ev
en

in
g 

(n
=1

14
)

T
es

t s
ta

tis
tic

 p
-v

al
ue

 
M

ea
n 

sc
or

e 
(S

D
)

16
.9

 (1
0.

4)
12

.4
 (9

.4
)C

,D
15

.5
 (1

0.
8)

D
20

.0
 (8

.6
)A

20
.5

 (1
0.

3)
A,

B
F 

= 
17

.7
; p

 <
 .0

01

 
%

 ≥
 1

6
50

%
32

%
40

%
72

%
61

%
χ2

 =
 3

0.
1;

 p
 <

 .0
01

A
nx

ie
ty

 (P
O

M
S)

 
M

ea
n 

sc
or

e 
(S

D
)

8.
7 

(7
.0

)
5.

3 
(5

.7
)B

,C
,D

9.
2 

(7
.7

)A
10

.6
 (5

.9
)A

11
.0

 (7
.2

)A
F 

= 
20

.7
; p

 <
 .0

01

 
%

 >
 H

IV
 n

or
m

 o
f 8

.6
42

%
20

%
44

%
58

%
56

%
χ2

 =
 3

5.
3;

 p
 <

 .0
01

C
og

ni
tiv

e 
Fu

nc
tio

n 
(M

O
S)

 
M

ea
n 

sc
or

e 
(S

D
)

70
 (2

4)
77

 (2
2)

D
70

 (2
5)

67
 (2

3)
63

 (2
4)

A
F 

= 
0.

62
; p

 <
 .0

01

 
%

 <
 m

ed
ia

n 
of

 7
7

48
%

34
%

47
%

55
%

58
%

χ2
 =

 1
3.

9;
 p

 <
 .0

03

Pa
in

 sc
or

e 
(M

SA
S)

 
M

ea
n 

sc
or

e 
(S

D
)

1.
4 

(1
.4

)
1.

2 
(1

.3
)D

1.
1 

(1
.3

)D
1.

4 
(1

.3
)

1.
7 

(1
.5

)A
,B

F 
= 

4.
59

; p
 =

 .0
04

 
%

 ≥
 2

 (m
od

er
at

e 
pa

in
)

41
%

33
%

31
%

41
%

53
%

χ2
 =

 1
1.

1;
 p

 =
 .0

11

Sl
ee

p 
di

st
ur

ba
nc

e 
(P

SQ
I)

 
M

ea
n 

sc
or

e 
(S

D
)

7.
6 

(3
.8

)
6.

3 
(3

.4
)C

,D
6.

5 
(3

.3
)C

,D
8.

7 
(4

.0
)A

,B
8.

9 
(3

.6
)A

,B
F 

= 
13

.5
; p

 <
 .0

01

 
%

 >
 5

66
%

54
%

56
%

77
%

78
%

χ2
 =

 1
9.

1;
 p

 <
 .0

01

N
ot

e:
 C

ES
-D

=C
en

te
r f

or
 E

pi
de

m
io

lo
gi

c 
St

ud
ie

s-
D

ep
re

ss
io

n 
Sc

al
e;

 P
O

M
S=

Pr
of

ile
 o

f M
oo

d 
St

at
es

 –
 T

en
si

on
-A

nx
ie

ty
 S

ub
sc

al
e;

 M
O

S=
co

gn
iti

ve
 su

bs
ca

le
 fr

om
 th

e 
M

ed
ic

al
 O

ut
co

m
es

 S
tu

dy
;

M
SA

S=
M

em
or

ia
l S

ym
pt

om
 A

ss
es

sm
en

t S
ca

le
; P

SQ
I=

Pi
tts

bu
rg

h 
Sl

ee
p 

Q
ua

lit
y 

In
de

x

Ex
po

ne
nt

s i
nd

ic
at

e 
gr

ou
ps

 th
at

 d
iff

er
ed

 si
gn

ifi
ca

nt
ly

 in
 p

os
t-h

oc
 te

st
in

g:

A di
ff

er
ed

 fr
om

 L
ow

 m
or

ni
ng

 a
nd

 e
ve

ni
ng

 g
ro

up

B di
ff

er
ed

 fr
om

 H
ig

h 
ev

en
in

g-
on

ly
 g

ro
up

C
di

ff
er

ed
 fr

om
 H

ig
h 

m
or

ni
ng

-o
nl

y 
gr

ou
p

D
di

ff
er

ed
 fr

om
 H

ig
h 

m
or

ni
ng

 a
nd

 e
ve

ni
ng

 g
ro

up

J Clin Nurs. Author manuscript; available in PMC 2012 August 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Lerdal et al. Page 19

Ta
bl

e 
2

M
or

ni
ng

 a
nd

 e
ve

ni
ng

 fa
tig

ue
 ra

tin
gs

 b
y 

fa
tig

ue
 c

at
eg

or
y

Fa
tig

ue
 C

at
eg

or
y

Fu
ll 

Sa
m

pl
e 

(N
=3

18
)

A
 L

ow
 m

or
ni

ng
 a

nd
ev

en
in

g 
(n

=1
11

)
B

 H
ig

h 
ev

en
in

g 
on

ly
(n

=4
6)

C
 H

ig
h 

m
or

ni
ng

 o
nl

y
(n

=4
7)

D
 H

ig
h 

m
or

ni
ng

 a
nd

ev
en

in
g 

(n
=1

14
)

T
es

t s
ta

tis
tic

 p
-v

al
ue

FA
TI

G
U

E 
R

A
TI

N
G

S
N

=3
18

N
=1

11
N

=4
6

N
=4

7
N

=1
14

 
M

or
ni

ng
 m

ea
n 

(S
D

)
3.

6 
(2

.3
)

1.
5 

(1
.0

)C
,D

2.
1 

(1
.0

)C
,D

4.
7 

(0
.8

)A
,B

,D
5.

8 
(1

.5
)A

,B
,C

F 
= 

27
8.

2;
 p

 <
 .0

01

 
Ev

en
in

g 
m

ea
n 

(S
D

)
5.

3 
(2

.2
)

3.
0 

(1
.5

)B
,C

,D
6.

8 
(0

.8
)A

,C
4.

6 
(0

.8
)A

,B
,D

7.
1 

(1
.1

)A
,C

F 
= 

27
5.

6;
 p

 <
 .0

01

N
ot

e:
 E

xp
on

en
ts

 in
di

ca
te

 g
ro

up
s t

ha
t d

iff
er

ed
 si

gn
ifi

ca
nt

ly
 in

 p
os

t-h
oc

 te
st

in
g,

 a
s i

n 
Ta

bl
e 

1.

J Clin Nurs. Author manuscript; available in PMC 2012 August 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Lerdal et al. Page 20

Ta
bl

e 
3

M
ul

tip
le

 lo
gi

st
ic

 re
gr

es
si

on
 a

na
ly

si
s o

f f
at

ig
ue

 p
at

te
rn

s

M
od

el

H
ig

h 
E

ve
ni

ng
 O

nl
y

H
ig

h 
M

or
ni

ng
 O

nl
y

H
ig

h 
M

or
ni

ng
 a

nd
 E

ve
ni

ng

PR
E

D
IC

T
O

R
S

O
R

 (9
5%

 C
I)

p-
va

lu
e

O
R

 (9
5%

 C
I)

p-
va

lu
e

O
R

 (9
5%

 C
I)

p-
va

lu
e

St
ep

 1
 –

 D
em

og
ra

ph
ic

s
ΔR

2  =
 .0

48
.0

86
ΔR

2  =
 .0

51
.0

73
ΔR

2  =
 .1

69
<.

00
1

 
R

ac
e 

(A
fr

ic
an

-A
m

er
ic

an
)

0.
49

 (0
.2

1,
 1

.1
3)

.0
94

0.
38

 (0
.1

5,
 1

.0
1)

.0
53

0.
22

 (0
.1

1,
 0

.4
6)

<.
00

1

 
G

en
de

r (
Fe

m
al

e)
0.

89
 (0

.3
2,

 2
.4

5)
.8

17
1.

60
 (0

.5
7,

 4
.4

7)
.3

71
1.

61
 (0

.4
4,

 5
.8

2)
.4

71

St
ep

 2
 –

 C
lin

ic
al

ΔR
2  =

 .0
68

.0
25

ΔR
2  =

 .0
42

.1
09

ΔR
2  =

 .0
23

.1
14

 
C

D
4+

 c
ou

nt
 <

20
0 

ce
lls

/m
m

3
0.

23
 (0

.0
5,

 1
.1

2)
.0

69
1.

87
 (0

.6
8,

 5
.1

2)
.2

24
0.

32
 (0

.1
1,

 0
.9

1)
.0

32

 
A

nt
i-r

et
ro

vi
ra

l t
he

ra
py

2.
36

 (0
.9

7,
 5

.7
4)

.0
58

2.
45

 (0
.9

4,
 6

.3
5)

.0
66

3.
31

 (1
.3

9,
 7

.8
8)

.0
07

St
ep

 3
 –

 In
te

ra
ct

io
ns

*
-

-
-

-
ΔR

2  =
 .0

47
.0

12

 
G

en
de

r b
y 

C
D

4+
-

-
-

-
43

.1
 (3

.9
, 4

72
.5

)
.0

02

 
G

en
de

r b
y 

th
er

ap
y

-
-

-
-

0.
18

 (0
.0

3,
 1

.0
0)

.0
50

St
ep

 4
 –

 O
th

er
 S

ym
pt

om
s

ΔR
2  =

 .0
59

.0
85

ΔR
2  =

 .1
95

<.
00

1
ΔR

2  =
 .1

73
<.

00
1

 
A

nx
ie

ty
 (P

O
M

S 
≥

 8
.6

)
3.

05
 (1

.1
3,

 8
.2

0)
.0

27
2.

91
 (1

.1
3,

 7
.5

2)
.0

28
2.

91
 (1

.3
4,

 6
.3

2)
.0

07

 
D

ep
re

ss
io

n 
(C

ES
-D
≥

 1
6)

0.
97

 (0
.3

5,
 2

.6
8)

.9
60

2.
79

 (1
.0

6,
 7

.3
8)

.0
38

2.
37

 (1
.0

9,
 5

.1
5)

.0
30

 
Sl

ee
p 

di
st

ur
ba

nc
e 

(P
SQ

I>
5)

0.
96

 (0
.4

2,
 2

.1
8)

.9
18

1.
66

 (0
.6

5,
 4

.2
4)

.2
88

2.
28

 (1
.1

1,
 4

.6
8)

.0
25

O
V

ER
A

LL
 M

O
D

EL
 F

IT
χ2

=1
8.

89
.0

09
χ2

=3
2.

19
<.

00
1

χ2
=7

9.
21

<.
00

1

Ps
eu

do
 R

2
.1

75
.2

88
.4

12

N
ot

e.
 L

ow
 m

or
ni

ng
 a

nd
 e

ve
ni

ng
 fa

tig
ue

 g
ro

up
 is

 th
e 

re
fe

re
nc

e 
gr

ou
p;

 O
R

=O
dd

s r
at

io
; P

O
M

S=
Pr

of
ile

 o
f M

oo
d 

St
at

es
 –

 T
en

si
on

-A
nx

ie
ty

 S
ub

sc
al

e;
 C

ES
-D

=C
en

te
r f

or
 E

pi
de

m
io

lo
gi

c 
St

ud
ie

s-
D

ep
re

ss
io

n
Sc

al
e;

 P
SQ

I=
Pi

tts
bu

rg
h 

Sl
ee

p 
Q

ua
lit

y 
In

de
x)

;

* In
te

ra
ct

io
ns

 b
et

w
ee

n 
de

m
og

ra
ph

ic
 a

nd
 c

lin
ic

al
 v

ar
ia

bl
es

 w
er

e 
on

ly
 in

cl
ud

ed
 in

 th
e 

m
od

el
 if

 p
<.

10

J Clin Nurs. Author manuscript; available in PMC 2012 August 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Lerdal et al. Page 21

Ta
bl

e 
4

Fa
tig

ue
-r

el
at

ed
 d

is
tre

ss
 a

nd
 in

te
rf

er
en

ce
 b

y 
fa

tig
ue

 c
at

eg
or

y

Fa
tig

ue
 C

at
eg

or
y

Fu
ll 

Sa
m

pl
e

A
 L

ow
 m

or
ni

ng
 a

nd
 e

ve
ni

ng
B

 H
ig

h 
ev

en
in

g 
on

ly
C

 H
ig

h 
m

or
ni

ng
 o

nl
y

D
 H

ig
h 

m
or

ni
ng

 a
nd

 e
ve

ni
ng

St
at

is
tic

 p
-v

al
ue

FA
TI

G
U

E 
EX

PE
R

IE
N

C
E

N
=3

18
N

=1
11

N
=4

6
N

=4
7

N
=1

14

 
D

is
tre

ss
 (M

SA
S)

1.
55

 (1
.3

7)
0.

86
 (1

.1
3)

C
,D

1.
28

 (1
.4

5)
D

1.
65

 (1
.2

7)
A

,D
2.

29
 (1

.2
1)

A
,B

,C
F 

= 
26

.0
; p

 <
 .0

01

 
In

te
rf

er
en

ce
 (F

SS
-7

)
3.

76
 (1

.7
1)

2.
89

 (1
.5

3)
C

,D
3.

45
 (1

.7
1)

D
3.

91
 (1

.5
5)

A
4.

66
 (1

.4
9)

A
,B

F 
= 

25
.3

; p
 <

 .0
01

N
ot

e:
 E

xp
on

en
ts

 in
di

ca
te

 g
ro

up
s t

ha
t d

iff
er

ed
 si

gn
ifi

ca
nt

ly
 in

 p
os

t-h
oc

 te
st

in
g;

 F
SS

-7
=F

at
ig

ue
 S

ev
er

ity
 S

ca
le

 –
 7

 it
em

 v
er

si
on

; M
SA

S=
M

em
or

ia
l S

ym
pt

om
 A

ss
es

sm
en

t S
ca

le

J Clin Nurs. Author manuscript; available in PMC 2012 August 1.


