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Fibromyalgia syndrome (FM) is a highly prevalent
rheumatic disorder primarily among women and affects 2%
to 6% of the US population1-3. It is characterized by wide-
spread pain accompanied by 11 or more of 18 specific
tender point sites4. Characteristic (or accompanying) symp-
toms include disturbed sleep patterns and psychological

distress. Although initially thought to be primarily a
syndrome of young women, the prevalence of FM increases
with age, with the highest prevalence found after age 60.
The majority of patients with FM have chronic symptoms
and the severity of the symptoms varies over time. The
etiology of FM is not known. Several theories of onset,
course, and severity include FM as a pain amplification
disorder5,6, immune function disorder, hormone7 or neuro-
transmitter8 dysfunction, the result of physical trauma9, non-
rapid eye movement sleep deprivation10, or life stress11,12. 

Although studies of FM pain, functional disability, and
psychological status have documented the serious psychoso-
cial influence of FM1-3,13-22, relatively few have analyzed
FM and employment. Studies of employment show that
rates of work disability or loss of employment vary consid-
erably, from 6% to 29% to 70%23 of populations studied.
Patients with FM also report limitations in ability to perform
work duties23,24 and a higher than expected number of work-
loss days. People with FM often have difficulty qualifying
for Social Security compensation25, although one study of
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ABSTRACT. Objective. To assess health status differences of women with fibromyalgia syndrome (FM) who are
employed and not employed, and to evaluate whether employment and family work influence the
health status of women with FM as it does for women in community studies.
Methods. Participants were 287 women recruited from 118 randomly selected rheumatology prac-
tices. They completed telephone interviews that collected data on demographic characteristics,
health status, symptoms, family work, and social support. One hundred thirty-seven were employed
and 150 were not employed. Formal statistical analysis, including estimation and testing, focused on
the relationship between employment and 4 health status measures: Modified Health Assessment
Questionnaire (MHAQ), visual analog scale (VAS) for pain on the interview day, number of painful
areas, and VAS for fatigue on the interview day. The relationship between employment and these
measures was evaluated using analysis of variance, chi-square, linear regression, and ordinal logistic
regression.
Results. The majority of participants reported high levels of symptoms and poor health status. In the
bivariate analyses, employed women reported significantly less pain, less fatigue, and better func-
tional status than those who were not employed. In the multivariate analyses, employment remained
a significant factor in explaining number of painful areas, functional status (MHAQ), and fatigue,
with employed women reporting better health status than those not employed. Employment was not
associated with pain on the day of the interview when other factors were considered in the analysis.
The psychological demands of family work were consistently related to all dependent measures of
health status, as those with greater psychological demands reported worse health status.
Conclusion. As in community studies, employed women with FM report better health status than
women who are not employed. The demands of family work exert a serious and significant effect on
every dimension of health status and should be the focus of greater clinical attention. Further
followup will assess whether employment has a protective effect for women with FM as in commu-
nity studies or whether women with less severe FM tend to remain in the workforce. (J Rheumatol
2003;30:2045–53)
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FM among patients in university outpatient facilities
showed that from 4% to 25% of patients were receiving
some form of disability payments26. A recent qualitative
study of FM and employment in Sweden27 with a small
sample of FM patients (n = 39) reported that ability to
remain at work was related not only to individual work
capacity but also to structure of the workplace and the
demands of family work. Further, participants reported that
they highly value their paid work roles and that the work
role is “important for their identity and self-esteem.” None
of these studies addressed the effects of employment on
disease course or severity.

Community studies of health and well being among
women consistently demonstrate that employed women are
healthier than women who are not employed outside the
home28-36. However, because most of these studies are cross-
sectional surveys, the causal relationships between employ-
ment status and health status remain unclear. Several
hypotheses have been proposed, including: (1) the social
isolation of being a fulltime homemaker contributes to
higher levels of illness; (2) psychosocial and economic
benefits of paid work contribute to better health; or (3)
illness and disability prevent women from participating
fully in the labor force. Some studies also suggest that role
overload associated with the dual demands of employment
and family work may be more important than simply
employment status in explaining health status differences
among women37,38. There currently is no consensus on the
adverse health effects of being a fulltime homemaker, or the
health benefits of full or part-time employment for
women39, although several recent community studies32,34,40

show that fulltime employment predicts slower declines in
perceived health and physical functioning among women in
the general population. These studies32,34,40, which have
methodological problems in both their research designs and
the health status measures being studied, only represent an
initial base for further investigation of this issue.

There is a complex interplay between the demands of
paid work and unpaid work of the family and how these
competing demands affect health status. Although men are
taking on greater responsibility for family work, women
remain the primary caretakers in most American families.
Therefore, family work must be considered along with paid
work in assessing the effects of employment on health
status.

Our previous studies on the relationship between paid
work, family work, and health status among women with
rheumatoid arthritis (RA) are consistent with the general
literature, in that women who remain in the workforce report
the best health status41, although we do not find a protective
health benefit over time as was described in some commu-
nity studies32,34,40. Additionally, the psychological demands
of family work have a greater effect than the psychological
demands of paid work on psychological distress42 among

employed women with RA. Greater autonomy over family
work mediates the adverse effects of psychological demands
on well being, in that women who have greater control over
family work have less distress regardless of the psycholog-
ical demands of the family. Despite the growing workforce
participation among women, especially those with young
children, the importance of family demands on workplace
performance and health status has not been well studied.
These relationships are rarely studied in the context of a
chronic and debilitating health condition such as FM.

We assessed health status differences of women with FM
who are employed and not employed in the context of
unpaid family work, and investigated whether the health
status findings regarding employment status for women in
the community remain consistent for women with FM. We
describe the baseline findings of a longitudinal study now
under way that will address whether employment provides a
health benefit to women with FM. We propose the following
hypotheses:
1. Women with FM who are employed for pay outside the
home will have better health status compared to women who
are not employed, controlling for the effects of age, socioe-
conomic status, social support, and disease duration.
2. Family work and family demands will have a significant
effect on health status, in that greater family demands will
be associated with worse health status.
3. Women who report more autonomy in controlling the
pace of family work will have better health status than those
who report less autonomy.

MATERIALS AND METHODS
Sample. Participants were recruited in 2 stages. First, rheumatologists were
recruited from the membership of the American College of Rheumatology
(ACR). Physician recruitment was limited to members who were Fellows
and whose primary activity was patient care as listed in the membership
directory. Letters explaining the study and requesting participation were
mailed to 427 physicians, and 118 (28%) physicians were enrolled in the
study. According to replies from physicians and their office assistants, the
relatively high refusal rate reflected participation in clinical trials being
conducted by pharmaceutical companies and numerous other requests to
participate in research studies. Physicians were reimbursed $25 for each
patient referred to cover expenses associated with recruitment efforts.

Physicians or staff then asked patients with a diagnosis of FM if they
were interested in the study. If so, the patient returned a postcard to the
study. The research study staff then contacted patients by telephone.
Inclusion criteria were that participants be age 18 years or older and have a
diagnosis of FM using the ACR criteria4, which we provided to partici-
pating rheumatologists. Inclusion criteria also stipulated that the patient
have no other serious or life-threatening conditions that would account for
functional limitations or that would make it difficult to complete the inter-
view.

Three hundred sixty-five patients were referred to the study. Of those,
41 were ineligible for participation and 37 individuals withdrew prior to
completing the interview. All participants were mailed a consent form that
they signed and returned in a prestamped envelope. Two hundred eighty-
seven patients completed interviews (89% response rate of those eligible).
Patients received $25 for completing the interview as a token of
appreciation.

Eligible patients completed a computer assisted phone interview with a
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trained interviewer. The interview was a structured questionnaire that
assessed demographic characteristics, health status, symptoms, employ-
ment characteristics, family work, and social support. The project coordi-
nator monitored 10% of the interviews to assure quality control.

Variables. Employment. Employment was measured by self-report by
asking participants if they were employed for pay outside the home.
Respondents could answer yes or no. Additional information was obtained
about total amount of hours worked and whether they worked full- or part-
time.

Demographic characteristics. Demographic characteristics included age,
marital status, education level, race, and total family income. Age was
measured in years; education by years completed; marital status as married,
single, living with someone, separated, widowed, divorced; race as white,
African American, Asian, other; total family income by US census cate-
gories. 

Health status. Health status, a multidimensional concept, was indicated by
disease duration and symptom reports as well as physical functioning. Each
was assessed using several validated and reliable existing questionnaires.

Duration of disease. Data were obtained during the medical history portion
of the questionnaire on the date of initial diagnosis of FM. 

Symptoms. Pain. First, pain was measured by asking patients, “On a scale
of 0 to 100, with 0 being no pain and 100 being the most pain possible, how
much pain do you feel today?” This visual analog type scale (VAS) has
been used in many studies of FM and has been shown to be a valid and reli-
able measure of pain43. Second, in addition to this global rating of pain,
Affleck and colleagues44 suggest that for FM patients, pain varies in inten-
sity and location. Using their method, each region used in the ACR classi-
fication of FM was assessed for presence or absence of pain: the right and
left sides of the body above and below the waist, the upper spine and neck,
and the lower spine and lower back. Patients were mailed a copy of Figure
1 to use as a reference during the interview and asked whether pain was
present or absent in those areas. Affleck’s measure has demonstrated
discriminant validity, in that pain both predicted and was affected by poor
sleep quality44, and poorer sleepers reported more pain with this measure.

Fatigue. Fatigue was measured by asking patients, “On a scale of 0 to 100,
with 0 being no fatigue and 100 being the most fatigue possible, how much

fatigue do you feel today?” This VAS has been used in many studies of FM
and has been shown to be valid and reliable.

Physical functioning. Physical functioning was assessed by measuring
ability to perform activities. The Vancouver Fibromyalgia Consensus
Group (VFCG) has recommended using the MHAQ to assess physical abil-
ities45. The MHAQ is a modified version of the Stanford Health Assessment
Questionnaire.

Family work characteristics. These variables included the Psychological
Housework Demands Scale (PHDS), a measure of perceived control in the
home and number of hours spent in instrumental and nurturing family
responsibilities in the past week. The scale consisted of 13 items measuring
time constraints, difficulty, and benefits of family work40. Scores ranged
from 13 to 52 (the higher the score, the more demanding) and the scale had
a Cronbach’s alpha of 0.83. A measure of perceived autonomy included 2
items on decision latitude at home, including who decides when family
work is done and whether work can be delayed46.

Social support. Social support was evaluated by the Qualitative Social
Support Scale designed to measure how supportive the social network is
perceived to be. It contains 20 Likert-type items scored on a scale of 1
(never true) to 4 (always true) asking about perceptions of social support
received from important others, such as feedback, task assistance, and ego
support. Four items assessed relationship strain (e.g., the extent to which a
relationship is stressful) and were reverse-scored47 (Cronbach’s alpha =
0.82).

Data analysis. Summary statistics were generated to describe the study
sample in terms of demographic, employment, family work, and health
status characteristics. Differences between employed and not employed
were assessed using analysis of variance and chi-square techniques. Formal
statistical analysis, i.e., estimation and testing, focused on the relationship
between employment and 4 health status measures (MHAQ, pain VAS on
the interview day, number of painful areas, and fatigue VAS on the inter-
view day).

The random error structures for the MHAQ and pain measures were
approximately normally distributed. Thus, the relationship between
employment and these measures was evaluated using linear regression
models. Initially, a model was fit using employment as the sole independent
variable and MHAQ or pain as the dependent variable. Subsequently, the
potential confounding effects of demographic and family work characteris-
tics were studied using multivariate models. In these latter models, employ-
ment was included as the primary factor of interest, and a backwards,
stepwise variable selection strategy was used to identify other covariates
that were related to the dependent variable and that might alter inferences
for the effect of employment. Diagnostics were performed prior to
modeling to investigate potential outliers, colinearity, and skewness in the
covariates. When necessary, covariates were transformed to reduce skew-
ness. Diagnostics were also performed after model selection to assess good-
ness of fit, to identify overly influential observations, and to evaluate
linearity assumptions. A 5% significance level was applied in all statistical
tests. All p values and confidence intervals were calculated using robust
standard error estimates that account for cluster sampling of subjects within
rheumatology practices48. Standardized regression coefficients were deter-
mined for each “best” fitting model to determine the relative importance of
each covariate.

Due to the extreme skewness of the number of painful areas and fatigue
measures, ordinal logistic regression was used. Both measures were
converted to 4-category ordinal scales. Specifically, the number of painful
areas was categorized as low/moderate (0–10), high (11–14), very high
(15–17), or extreme (18). Similarly, the fatigue scale was converted to
low/moderate (0–60), high (61–80), very high (81–90), or extreme
(91–100). As with the linear regression models described above, initial
ordinal logistic regression models included only employment as an inde-
pendent variable and either number of painful areas or fatigue as the depen-
dent variable. Subsequent models were developed to evaluate whether the
estimated effect of employment might be distorted via confounding by
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Figure 1. Location of tender areas at which participants indicated their
pain.
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other covariates. These multivariate ordinal logistic models were fit using
the same variable selection approach as for the linear regression models
described above. Similar diagnostic techniques were employed and were
augmented with procedures specific to ordinal regression. Statistical
analyses were performed using the JMP, Stata, and SPSS software pack-
ages.

RESULTS
Descriptive characteristics of the sample. Table 1 presents
the descriptive characteristics for the whole sample and
separately for those who were employed and not employed.
The mean age was 47 years (SD 11) and average educational
attainment was 14 years (SD 3). Eighty-eight percent were
white, 60% were married, and 44% had household incomes
≥ $50,000. The average duration of FM was 5 years (SD 4).
Participants typically reported moderate to high levels of

social support, with a mean of 59 on a scale that ranged from
35 to 75 in the study sample.

Subjects reported high levels of symptoms. The mean
MHAQ score was 0.61 (SD 0.30). Mean pain on a 100 point
VAS on the day of the interview was 58 (SD 23). The
average subject reported 15 painful areas (SD 3) among the
18 areas used in diagnosis of FM and fully 32% of subjects
reported pain at all 18 locations. The mean fatigue score was
75 (SD 22) on a 100 point VAS, and 21% responded with
values between 91 and 100.

There was a considerable amount of time spent in family
work, with 25 hours (SD 18) allocated to instrumental activ-
ities such as cooking, cleaning, etc., and 26 hours (SD 32)
on nurturing activities such as spending time with the
family, giving advice, etc. Participants felt the psychological
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Table 1. Characteristics of the total sample of patients with FM (n = 287) and a comparison of those who were employed and not employed.

Characteristics Total Sample, mean (SD) or % Employed, n = 137 Not Employed, n = 150

Demographic
Age, yrs 47 (11) 44 (9) 50 (12)
Education, yrs 14 (3) 14.9 (3) 13.9 (3)
Ethnicity, white, % 88 90 87
Marital status, married*, % 60 54 65
Household income***, %

< $20,000 16 7 23
$20,000–49,999 41 41 41
$50,000–100,000 31 37 25
≥ $100,000 13 15 11

Other
Disease duration, yrs 5 (4) 5 (4) 5 (4)
Social support scale, 35–75 59 (8) 58 (8) 57 (8)

Health status
MHAQ, 0–3*** 0.61 (0.30) 0.52 (0.30) 0.68 (0.30)
Pain on day of interview, 0–100* 58 (23) 54 (23) 60 (23)
No. of painful areas, 0–18* 15 (3) 14 (3) 15 (3)
Ordinal categorization of number of painful areas, %

Low/moderate, 0–10 13 15 11
High, 11–14 33 42 25
Very high, 15–17 22 20 23
Extreme, 18 32 23 40

Fatigue, 0–100* 75 (22) 72 (21) 77 (21)
Ordinal categorization of fatigue, %

Low/moderate, 0–60 28 35 21
High, 61–80 32 34 31
Very high, 81–90 19 12 25
Extreme, 91–100 21 19 23

Family work
Hours of instrumental, per week 25 (18) 24 (14) 26 (21)
Hours of nurturant, per week* 26 (32) 23 (21) 29 (39)
Psychological Housework Demands Scale, 13–52 30 (6) 30 (6) 30 (6)
Who decides when to schedule household work, %

Self 58 62 54
Self and family member 30 29 30
Other family member/no response 13 9 16

Ability to take a day off from household work, %
Very easily 43 40 45
Easily 29 30 29
With some or great difficulty 28 30 27

* p < 0.05; ** p < 0.01; *** p < 0.001 FM Employed different from Not Employed.
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demands of housework were moderate, with a mean scale
value of 30 (SD 6) out of a possible range of 13 to 52. Most
participants reported flexibility in family work, as the
majority decided by themselves when to do work (58%) and
most could take a day off from family work easily or very
easily (72%).

A total of 137 patients with FM in the study sample were
employed for pay outside the home and 150 were not
employed. Preliminary bivariate analyses shown in Table 1
(columns 2 and 3) indicate that, compared to those not
employed, employed women were significantly younger,
more highly educated, less likely to be married, had higher
family incomes, and generally reported better health status.
Employed women also spent less time in nurturant family
work compared to those not employed, although both
groups experienced similar psychological demands and
autonomy in carrying out family work.

Of the women who were not employed, most (59%)
reported some kind of work disability. Specifically, 36%
reported receiving disability benefits, 23% reported being
disabled but not receiving benefits, 13% were retired, and
14% considered themselves homemakers. Almost all unem-
ployed subjects (98%) had worked outside the home at some
point in their lives. Most (59%) stopped working after diag-
nosis of FM.

Regression analysis of the effects of employment on health
status indicators. When used alone as an independent vari-
able in the regression analysis, employment was associated
with a statistically significant decrease in MHAQ (p =
0.001). On average, MHAQ scores were 0.15 points lower
in employed subjects than in unemployed ones (95% CI
–0.23, –0.07)). Adjustment for other covariates (Table 2a)
reduced this difference to 0.12 points, but it remained statis-
tically significant (p = 0.004). The final multivariate model
also showed that higher values of MHAQ were associated
with higher scores on the PHDS, lower educational attain-
ment, and less control over when housework will be
performed. Among the significant covariates, standardized
coefficients showed that the PHDS had the strongest rela-
tionship to MHAQ.

Employment was again a significant predictor in the
initial model of pain on the day of the interview. The model
indicated that, on average, pain in employed subjects was
7.3 points lower on the VAS (95% CI –13.1, –1.5; p =
0.02)*. However, adjustment for other covariates reduced
the estimated effect of employment to a 4.1-point decrease
(Table 2b) and the effect of employment on pain was no
longer significant (p = 0.16). Specifically, employment was

dropped from the model when education entered the model.
In the final multivariate model, greater pain was signifi-
cantly related to higher scores on the PHDS, less control
over the scheduling of household work, less education, and
longer duration of disease.

Among these significant covariates, the PHDS had the
standardized coefficient of greatest magnitude.

The first ordinal regression model for the relationship
between employment and number of painful areas yielded a
significant odds ratio of 0.46 (95% CI 0.30, 0.70; p < 0.001).
The estimate implies that employed women were almost
half as likely to report a higher number of painful areas
compared to women who were not employed. The data were
consistent with the proportional odds assumption, namely,
that the same odds ratio estimate applies regardless of the
reference level on the ordinal scale.

Assessment of the relationship between employment and
number of painful areas while adjusting for other covariates
resulted in little change in the estimated effect of employ-
ment (Table 3a). In the final model, the adjusted odds ratio
for employed versus unemployed FM patients was 0.47,
with an associated p value of 0.001. The final model also
included significant effects related to covariates for house-
work demands and education. A 1-point increase on the
PHDS increased the odds of falling higher on the ordinal
scale for number of painful areas by 8%. Each additional
year of education decreased the odds of having a larger
number of painful areas by 9%. Comparison of standardized
coefficients across the 3 covariates in the final model
showed that the housework-demands variable was the one
most strongly related to the number of painful areas.

A significant association between employment and
fatigue on the interview day was also found, both before and
after adjustment for other covariates. The estimated odds
ratio from an ordinal regression model with employment as
the only independent variable and fatigue as the dependent
variable was 0.52 (95% CI 0.34, 0.80; p = 0.003). This indi-
cates that employed women were about half as likely to
experience a higher level of fatigue compared to women
who were not employed. Once again, the data were consis-
tent with the proportional odds assumption. In addition,
adjustment for potential confounding by other patient char-
acteristics did not substantially alter the estimated effect of
employment on fatigue or its significance (Table 3b). The
final multivariate model for fatigue also included significant
effects for the PHDS, age, and income. The odds of greater
fatigue were increased by 7% for every 1-point increase in
housework demands and were reduced by 3% for every one-
year increase in age. The parameter estimates for the effects
of income on fatigue pointed to a threshold effect, in that
subjects with annual incomes over $50,000 were less likely
to fall high on the fatigue scale than those with incomes
below $50,000. As with the other dependent variables, the
final model of fatigue showed that the PHDS had the stan-
dardized coefficient of greatest magnitude.

Reisine, et al: Employment and FM 2049

*The estimate for the difference in mean pain levels derived from the initial
linear regression model reflects omission of a number of outlying observa-
tions identified via regression diagnostics. Thus, it is not identical to the
crude estimated difference in means that can be calculated using the
summary statistics in Table 1.
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The Psychological Housework Demands Scale was the
covariate most strongly associated with all 4 health status
measures in this sample of women with FM. The correlation
coefficients between housework demands and the health
status measures were +0.24 for MHAQ (p < 0.001), +0.25
for pain (p < 0.001), +0.25 for number of painful areas (p <

0.001), and +0.25 for fatigue (p < 0.001). The distribution of
painful areas and the fatigue variables was highly skewed,
precluding the use of parametric testing. To reduce the
effects of skewness on correlation estimates, Spearman rank
correlation coefficients were calculated. The nonparametric
coefficients between housework demands and the painful

The Journal of Rheumatology 2003; 30:92050

Table 2. Associations between employment and health status measures among patients with FM after using multivariate linear regression to control for the
effects of demographic and family work variables.

Table 2a. Mean HAQ as the Dependent Variable

Independent Variables in Final Model Parameter Estimate* 95% CI Standardized Coefficient (SE) p

Employment (yes vs no) –0.12 –0.20, –0.04 –0.060 (0.020) 0.004
Psychological Housework Demands Scale +0.01 +0.007, +0.02 +0.068 (0.013) < 0.001
Education, yrs –0.02 –0.03, –0.01 –0.056 (0.015) < 0.001
Decision on when to do household work 0.01†

Joint vs self +0.09 +0.01, +0.17 +0.043 (0.018)
Other/no response vs self +0.12 +0.02, +0.22 +0.039 (0.017)

Table 2b. Pain on the Interview Day as the Dependent Variable

Independent Variables in Final Model Parameter Estimate* 95% CI Standardized Coefficient (SE) p

Employment (yes vs no) –4.1 –9.8, +1.7 –2.0 (1.4) 0.16
Psychological Housework Demands Scale +0.85 +0.49, +1.22 +4.9 (1.0) < 0.001
Decision on when to do household work < 0.001†

Joint vs self +3.5 –0.9, +8.0 +1.6 (1.0)
Other/no response vs self +14.0 +7.4, +20.6 +4.6 (1.1)

Education, yrs –1.8 –2.8, –0.8 –4.4 (1.2) 0.001
Duration of FM†† +3.1 +1.4, +4.8 +3.2 (0.9) 0.001

* Parameter estimates are differences in means for categorical independent variables and slopes for continuous ones. † p value from a simultaneous test on the
effects of all levels of this categorical variable. †† Duration was measured in years, but this variable was transformed using a square root function to adjust for
skewness.

Table 3. Associations between employment and health status measures among patients with FM after using ordinal logistic regression to control for effects
of demographic and family work variables.

Table 3a. Number of Painful Areas as the Dependent Variable

Independent Variables in Final Model Parameter Estimate* 95% CI Standardized Coefficient (SE) p

Employment (yes vs no) 0.47 0.30, 0.74 –0.37 (0.11) < 0.001
Psychological Housework Demands Scale 1.08 1.05, 1.13 +0.51 (0.12) < 0.001
Education, yrs 0.91 0.83, 0.99 –0.25 (0.12) 0.03

Table 3b. Fatigue on Interview Day as the Dependent Variable

Independent Variables in Final Model Parameter Estimate* 95% CI Standardized Coefficient (SE) p

Employment (yes vs no) 0.50 0.32, 0.80 –0.35 (0.12) 0.004
Psychological Housework Demands Scale 1.07 1.03, 1.11 +0.41 (0.11) < 0.001
Age, yrs 0.97 0.95, 0.99 –0.31 (0.12) 0.01
Income 0.001†

< $20,000 1.00
$20,000–49,999 1.63 0.85, 3.11 +0.24 (0.16)
$50,000–99,999 0.68 0.34, 1.38 –0.18 (0.17)
≥ $100,000 0.45 0.12, 1.03 –0.27 (0.14)

* Parameter estimates are odds ratios for categorical independent variables and incremental changes in odds for continuous ones. † p value from a simulta-
neous test on the effects of all levels of this categorical variable.
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areas and fatigue variables were +0.21 (p < 0.001) and
+0.22 (p < 0.001), respectively.

DISCUSSION
Our primary purpose was to analyze differences in health
status between women with FM who were employed and
those not employed in the context of unpaid family work.
Consonant with findings in community studies, we expected
that employed women would have better health status than
those not employed. Family work and family demands
would significantly affect health status in that greater family
demands would be associated with worse health status.
Women who reported more autonomy in controlling the
pace of family work would have better health status than
those with less autonomy.

Bivariate analysis of health status differences between
employed and not employed. Generally, all participants
reported high levels of symptoms and poor health status.
Women in this study were similar to FM patients in other
studies49,50, with high levels of pain, fatigue, impaired func-
tional status, and work disability.

As hypothesized, we observed numerous health status
differences between women who were employed and those
not employed, with an overall advantage going to those who
were employed. Despite having similar disease duration,
employed women had less self-reported pain, less fatigue,
and better functional status measured by MHAQ than those
who were not employed. These findings are consistent with
studies of healthy women in the community and our
previous studies of arthritis patients confirming that
employed women are generally healthier than women who
are not employed outside the home. Other characteristics
associated with employment could have accounted for the
observed health status differences. Employed women in this
sample were significantly better educated, more affluent,
and younger and were less likely to be married.

Multivariate analyses of health status differences between
employed and not employed. As we continue to follow
women over the next 4 years, we will assess how employ-
ment influences health status over time. This cross-sectional
analysis provides insights into baseline assessments,
controlling for other confounding factors, and establishes
the methodology to assess these changes. The cross-
sectional multivariate analyses focused on 3 dimensions of
health outcomes that are hallmarks of FM — pain, fatigue,
and functional disability. Employment status remained an
important explanatory factor in health status differences for
3 of 4 of the indicators studied when adjusting for demo-
graphic and family work covariates. Employed women had
fewer painful areas, less fatigue, and better functional status
compared to women who were not employed after adjust-
ment for socioeconomic status, family demands, disease
duration, and age. Although consistent with community
studies of healthy women, the underlying mechanism for

this finding is not entirely clear. The psychosocial benefits
associated with employment may contribute to better
perceived health status, or healthier women may be more
likely to be in the workforce, i.e., the healthy worker effect.
Psychological factors that are independent of the symptoms
of FM also might affect whether women are employed, the
job performance of those who are employed, and adaptation
to disease. Fischler and Booth51 suggest that motivation,
interpersonal skills, and stress tolerance, among other
factors, may be important. As we continue to follow these
women over the next few years, our goal is to determine
whether this is the “healthy worker” effect or whether
employment provides a health benefit for women with FM.

The magnitude of the effect of employment on health
outcomes was clinically meaningful, as well52. On average,
MHAQ scores were 0.15 points lower in employed women
than in those who were unemployed (95% CI –0.23, –0.07),
and adjustment for other covariates reduced this difference
only slightly to 0.12 points. Similarly, for fatigue and
number of painful areas, employed women have about half
the likelihood of unemployed women of reporting higher
fatigue scores or higher number of painful areas, even when
adjusting for other factors. Developing a better under-
standing of why employed women with FM report better
health status would contribute to better disease manage-
ment, particularly because there are few effective therapies
for FM.

Family work and health status. Participants reported major
time commitments for unpaid family work, stating that they
spend on average 25 (SD 18) and 26 (SD 32) hours per week
on instrumental and nurturant tasks, respectively. Employed
women spent less time on nurturant activities compared to
those who were not employed (23 vs 29 hours), but there
were no significant differences between employed and not
employed on instrumental activities. However, total time
spent in family work was not significantly associated with
health status indicators. Rather, as hypothesized, perceived
psychological demands of the family exerted a significant
and strong effect on health status among our participants.
The psychological demands of family work consistently
affected all health status indicators and had the highest stan-
dardized coefficient in all 4 regression models. In contrast,
our studies of employed women with RA have shown the
importance of family demands in explaining psychological
distress, but family demands did not have a significant effect
on physical symptoms in RA. The relative importance of
high family demands across outcome measures suggests that
more attention should be paid to understanding the percep-
tion of psychological demands of family work.

We hypothesized that autonomy in family work would be
significantly associated with health status and that women
who experienced greater autonomy or control over family
work would have better health status. Participants generally
controlled when housework would be done and could take a
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day off from household duties with little difficulty. There
were no differences between employed and not employed.
As expected, autonomy, specifically control over the sched-
uling of household work, was significantly associated with
functional status (MHAQ) and pain on the day of the inter-
view. Those with less control over the scheduling of house-
hold work reported higher MHAQ scores and more pain.
Interestingly, the absolute number of hours in household
work is not the important factor in the cross-sectional
analyses; rather, control over scheduling is associated with
worse health status. Although we cannot determine
causality, we propose that it is more likely that family struc-
ture and family relations would determine control over
scheduling, which would then affect health status. This
inference suggests that women with FM and their families
should work together to reduce the burden of housework
through greater flexibility in scheduling.

Other factors influencing health status. Education and
income also were significantly related to health status.
Those with less education had significantly higher pain and
MHAQ scores. Those with higher incomes, greater than
$50,000, also experienced less fatigue. These effects are
consistent with the health disparities literature, in that those
of lower social status have worse health status, and it is
important to recognize that these effects are independent of
employment and disease duration. Finally, age has a signif-
icant effect on fatigue, but not in the expected direction.
Those who are older are more likely to report lower fatigue
scores. This finding does agree with other reports in the
literature53.

In summary, employment is an important factor in
explaining differences in health status among women with
FM. However, the causal pathways cannot be determined
from these analyses, as they are based on cross-sectional
data. Further followup of this cohort should shed light on
whether employment influences health status over time
and/or whether health status influences ability to remain in
the workforce. Family responsibilities are an important
factor in health status, as well. More attention should be
focused on managing stress associated with the psycholog-
ical demands of family work and the ability to control the
pace of family work. It also is noteworthy that the absolute
number of hours devoted to family work is not the critical
element, but rather, the perceived demands associated with
family work and ability to control the pace of family work.
Finally, health outcomes among patients with FM reflect the
broader health disparities apparent in American society, in
that those of lower socioeconomic status have worse health
status.
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