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Few studies have focused on the effects of
premenstrual syndrome (PMS) in employee health. This
study explored the prevalence of PMS in female
employees of reproductive age and examined whether
regular exercise habits are associated with decreased
PMS severity. Questionnaires were designed to collect
information on demographics, personal lifestyle,
menstrual status, menstrual pain scores, and self-
reported premenstrual symptoms.

A total of 7193 completed questionnaires were
analyzed. Irregular menstruation was reported by

50. 7% of participants, a moderate menstruation amount
was reported by 79.4% and little impact of menstrual
pain at work was reported by 50.2%. In order of
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prevalence, symptoms were “easy to fatigue” (24%),
“packache” (21.2%), and “abdominal bloating”
(17.4%). Female workers with a regular exercise habit
reported fewer physical symptoms, including less
backache (odds ratio [OR]=0.78), somatic discomfort
(OR=0. 77), headache (OR=0.82), diarrhea (OR=0.75),
and constipation (OR=0.59), and fewer psychologic
symptoms, including irritability (OR=0.76), feeling
morose and depressed (OR=0.74), crying (OR=0.53), and
emotional lability (OR=0.73). A regular exercise
habit was associated with a decreased risk of
menstrual pain (OR=0.85, 95% CI=0.76-0.96).
Our findings provide a better understanding of PMS in
female workers, allowing for the development of
premenstrual health programs for female workers to
improve their health and quality of life.

female employee ; premenstrual syndrome ; exercise
habit
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Abstract

Few studies have focused on the effects of premenstrua syndrome (PMS) in employee health. This study
explored the prevalence of PM S in female employees of reproductive age and examined whether regular
exercise habits are associated with decreased PM S severity. Questionnaires were designed to collect
information on demographics, personal lifestyle, menstrual status, menstrual pain scores, and self-reported
premenstrual symptoms.

A total of 7193 completed questionnaires were analyzed. Irregular menstruation was reported by 50.7% of
participants, a moderate menstruation amount was reported by 79.4%, and little impact of menstrual pain at
work was reported by 50.2%. In order of prevalence, symptoms were “easy to fatigue” (24%), “backache”
(21.2%), and “abdominal bloating” (17.4%). Female workers with aregular exercise habit reported fewer
physical symptoms, including less backache (odds ratio [ OR]=0.78), somatic discomfort (OR=0.77), headache
(OR=0.82), diarrhea (OR=0.75), and constipation (OR=0.59), and fewer psychologic symptoms, including
irritability (OR=0.76), feeling morose and depressed (OR=0.74), crying (OR=0.53), and emotiona lability
(OR=0.73). A regular exercise habit was associated with a decreased risk of menstrual pain (OR=0.85, 95%
Cl1=0.76-0.96).

Our findings provide a better understanding of PM S in female workers, allowing for the development of

premenstrual health programs for female workers to improve their health and quality of life.

Keywor ds. female employee; premenstrual syndrome; exercise habit
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INTRODUCTION

Premenstrual syndrome (PMYS) is ageneric term that includes a broad group of psychosomatic symptoms or
disorders that occur for several days to weeks before menses and subside following the menstrual period
(Freeman 2003). Premenstrual syndrome isacommon disorder in women of reproductive age. Previous
research indicated that up to 80% of women experience at |east one premenstrual symptom during their
menstrual cycle (Wittchen et al. 2002), but are still able to function normally at work and at home. Severe
menstrual symptoms can significantly impact the quality of life for the affected women, interfering with
school, employment, interpersonal relationships, and family and social life (Heinemann et a. 2012; Rapkin
and Winer 2009), and leading to increased healthcare utilization and decreased occupationa productivity
(Borenstein 2003). The extreme and predominantly psychologic form of PMSis called premenstrual
dysphoric disorder (PMDD) (Freeman 2003). Based on different definitions, methodol ogy, and study
objective populations, the prevalence of PMS differs from that of PMDD. The 2007 Swiss Nationwide Health
Survey (Tschudin, Bertea, and Zemp 2010) indicated that 91% of Swisswomen aged 15 to 54 years reported
at least one symptom; 10.3% had PM S and 3.1% fulfilled the criteriafor PMDD. In a Chinese
population-based study (Qiao et al. 2012), among women aged 18-45 years, the incidence of PMDD was
2.1% and that of PMS was 21.1%, with the most common symptoms being irritability, breast tenderness,
depression, abdominal bloating, and angry outbursts. In a Japanese study, as many as 95% of Japanese women
between the ages of 20 and 49 years who were seen at a clinic for uterine cancer screening (Takeda et al. 2006)
reported premenstrual symptoms, and the prevalence rate of moderate and severe PM S and PMDD was 5.3%
and 1.2%, respectively.

Some clinicians still do not accept PM S as a serious clinical condition and are unsympathetic toward the
affected women (Futterman and Rapkin 2006). All women, regardless of race, age, or socioeconomic status,
have experience troubles caused by discomfort related to menstrual periods. Females with PM S report a
poorer perceived quality of sleep (Baker et a. 2007) and health-related quality of life ( Futterman and Rapkin
2006; Heinemann et al. 2012; Rapkin and Winer 2009), and PM S may result in a depressed mood and greater
psychiatric comorbidity (Reed, Levin, and Evans 2008). The negative impact of PMS on working women

contributes to decrease their occupational productivity and interfere with their employment status and
4
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interpersonal relationships (Heinemann et a. 2012; Rapkin and Winer 2009). Painful menstrual periods or
PMS are the most common gynecol ogic problems and may lead female workers to take leave. Few

popul ation-based studies, however, have focused on this issue among working women of reproductive age.
The aim of the present study was to investigate the prevalence of PMS in female employees of reproductive
age. In this study, we postul ated that female employees with aregular exercise habit would have fewer PMS
symptoms. The results will contribute to our understanding of the current status of a menstrual health-friendly
workplace environment for female employees and can be used to establish amodel for a healthy lifestyle with

aregular exercise habit to decrease the negative impact of PMS.

SUBJECTSand METHODS

Research setting and subjects
Thiswas a cross-sectional survey of PMS among employed female workersin alarge electronics
manufacturer in Taiwan. The study was conducted from August 2014 to December 2014 using a sample of
employed female workers aged 18 to 55 years who were seen at a regular employee health check.

The research setting was Company C, alarge electronics manufacturer with high labor-intensive
employees in the Tainan Science Park in Southern Taiwan, which is one of the Taiwan’s largest areas for
el ectronics manufacturers. This company has about 19,000 employees, 41% of whom were female in 2014.
Company C was selected for the study setting upon consideration of company size and stability. In addition,
this company has many female employees of reproductive age. Therefore, we consider this a representative
sample of female employees with respect to collecting data on the prevalence of PM S in the workplace.
Because company C has many female workers, the employer and director of health management pay attention
to female employee’s premenstrual disorder and the negative impact of PMS on occupational productivity and
attendance; thus, Company C was willing to provide assistance in administering this survey.

The researchersinquired about the willingness of this company to participate in the study by first sending
an explanatory letter about the research project, and then visiting the empl oyee health management
department director of the company to explain the purpose of the research. After obtaining consent from the

employee health management department, occupational and environmental health nurses hel ped distribute and

5
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collect the questionnaires during an employee health check. Questionnaires were used to collect data on
demographics, persona lifestyle and behavior, menstrual status, menstrual pain scores, and self-reported
premenstrual symptoms.

This study invited al eligible employed women who attended a regular employee health check (n=7299)
and obtained their informed consent before the health check. A total of 7193 valid questionnaires were
collected, with aresponse rate of 93%. This study was approved by the Institutional Review Board of E-Da
Hospital (Taiwan).

Assessment | nstruments and Definitions

Mean time required to complete the survey was 8 min.

1. Demographics, personal lifestyle and behavior, and employment status

Participants’ self-reported demographics, personal lifestyle and behavior, and employment status was assessed.
Regular exercise was initiated or/and maintained during the month prior to the investigation. ‘Exercise’ was
defined as that during which the subject breathes deeply or perspires, and was categorized as no exercise habit,
1 time average month, 2-3 times average month, 1-2 times average week, and >3 times average every day.

The participants were asked questions about their water intake per day (<1000 cc, 1000-1500 cc, 1501-2000
cc, and >2000 cc). Drinking ice-cold drinks was categorized as a habit of usual consumption (frequency of
consumption was more than 3 times aweek) or of occasional consumption (frequency of consumption was 1
time per week) and habit of seldom consumption (or frequency of consumption was below 1 time per week).

The femal e employees were office workers or clean-room workers (aroom that is maintained virtually
free of contaminants, used in laboratory work and in the production of precision parts for electronic
equipment). Employment status was collected, including worksite (office vs. clean room), and shift work
(“Do you perform shift work?’ yes/no).

2. Menstrual status, menstrual pain scores, and self-reported premenstrual symptoms

Menstrual status information pertaining to age at menarche, menstrual regularity (cycle regularity), menstrual
cycle, duration of the menstrual cycle, menstrual quantity (little, moderate, or heavy flow), self-reported
perception of the impact of menstrual pain on work (no impact, little, moderate, and great), and menstrual
pain scores using avisual analgesic scale (0-100 score). Analgesics usage within the last 6 months was

collected. Women were also asked how many days menstrual pain interfered with normal life and activities
6
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(during the past 1 month, how many days did menstrual pain interfere with your normal life and activity?).
The questionnaires included screening questions regarding self-reported 25 premenstrual symptoms within 6
months (19 physical premenstrual symptoms and 5 psychologic premenstrual symptoms) and asked
participants to rate the severity of premenstrual symptoms as “not at all,” “mild,” “moderate”, or “severe”. We
divided participants with premenstrual symptoms into two groups:. “moderate to severe premenstrual
symptoms” and ““ no/mild premenstrual symptoms”.

Satistical Analysis

This study estimated the prevalence of self-reported premenstrual symptoms among female employees and
explored the association between moderate or severe PM S and exercise habit. All analyses were performed
using Statistical Analysis System (SAS 9.3; SAS Ingtitute, Cary, NC) software. Descriptive characteristics of
the participants and of menstruation are shown in Table 1 and Table 2. Data are expressed as the mean+=SD
and percentage. The association of exercise habit with self-reported premenstrual symptoms was estimated
using achi-square test. A P value of less than 0.05 was considered statistically significant. Exercise habit
variables associated with self-reported moderate or severe premenstrual symptoms with alevel of significance
of P<0.05 in a chi-square analysis were considered in the multivariate modeling (Table 4). Exercise habit was
defined as regular exercise averaging at |east once aweek. Estimated impact odds ratio (ORs) and 95%
confidence interval (95% Cls) of exercise habit on self-reported moderate or severe premenstrual symptoms

and menstrual pain were used in multiple logistics regression.
Results

A total of 7193 employed female workers completed the questionnaire. Mean age of the participants was
33.4+5.2 years. Characteristics of the study participants are presented in Table 1. Most of the participants
(62.5%) were between 31 to 40 years of age, and 31.4% had no regular exercise habit. In addition, many of
the female employed workers (46.2%) reported drinking less than 1000 cc water per day and 55.2% reported
drinking ice-cold drinks other than water daily. Shift workers comprised 30.8% and clean-room workers
comprised 60.2%.

The characteristics of menstruation among study participants are shown in Table 2. The large majority

(90.1%) of participants were 11 to 15 years old at menarche (mean age of menarche was 13.4+1.5 years).
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Irregular menstruation was reported by 50.7% participants. Only 34.3% reported a menstruation interval of 1
month. The mean duration of menstruation was 5.8+1.3 days. Moderate menstrual flow was reported by
79.4% participants, and 50.2% participants reported little impact of menstrual pain on work. Menstrual pain
scores above 80 based on avisua analogue scale were reported by 4.7% participants . Analgesicsto relieve
menstrual pain during every menstruation were taken by 5.8%, while 2.0% participants reported that
menstruation interfered with their normal life activity 3 or more days during the past 1 month.

The prevalence of each self-reported moderate or severe premenstrual symptom is shown in Table 3. The
order of prevalence of the symptoms was “easy to fatigue” (24%), “backache” (21.2%), and “abdominal
bloating” (17.4%). A regular exercise habit was significantly correlated with decreased prevalence of five
physical symptoms, including backache (P=0.0001), somatic discomfort (P=0.0027), headache (P=0.0413),
diarrhea (P=0.0030), and constipation (Fisher’s exact test for P=0.0001), and four psychologic symptoms,
including irritability (P=0.0018), feeling depressed (P=0.0104), crying (Fisher’s exact test for P=0.0260), and
emotional lability (P=0.0034).

The results of the multiple logistic regression analysis estimating the impact of regular exercise on
self-reported moderate or severe premenstrual symptoms and menstrual pain are shown in Table 4. Female
workers reporting aregular exercise habit reported decreased prevalence of physical symptoms, such as
backache (OR=0.78, 95% CI=0.67-0.90), somatic discomforts (OR=0.77, 95% CI=0.63-0.95), headache
(OR=0.82, 95% CI=0.69-0.97), diarrhea (OR=0.75, 95% CI1=0.59-0.94), and constipation (OR=0.59, 95%
Cl1=0.44-0.78), and decreased prevalence of psychologic symptoms, such asirritability (OR=0.76, 95%
Cl1=0.63-0.92), feeling morose and depressed (OR=0.74, 95% CI=0.58-0.94), crying (OR=0.53, 95%
Cl1=0.28-0.90), and emotional lability (OR=0.73, 95% CI=0.58-0.91) after adjusting for age, worksite, and
shift work. After controlling for these factors, aregular exercise habit was associated with a decreased risk of
menstrual pain (OR=0.85, 95% CI=0.76-0.96).

DISCUSSION

The findings of the present study indicated that the most prevalent self-reported moderate and severe physical
symptoms were easy to fatigue (24%), backache (21.2%), and abdominal bloating (17.4%), while the most

prevaent psychologic symptoms were irritability (12.2%) and emotional lability (8.5%). The high prevalence
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of physical premenstrual symptoms in female workers deeply negatively impacted their health-related quality
of life and decreased occupational productivity. Previous studies revealed that PM S was associated with a
poorer quality of sleep and higher possible psychiatric morbidity (Cheng et a. 2013; Kim et a. 2004;
Wittchen et al. 2002), and increased utilization of healthcare (Borenstein et al. 2007; Wittchen et al. 2002). In
our study, 5.8% participants reported the need for analgesics every month during menstruation to relieve
menstrual pain and 4.7% scored their menstrual pain higher than 80. Moreover, 2% of the participants
revealed that menstrual pain deeply interfered with their normal life and activities at least 3 days per
cycle/month. Overal, ~18.6% participants reported moderate and severe impact of menstrual pain on work.
These data indicate that the physical and/or emotional symptoms associated with PMS might negatively affect
awoman’s quality of life and occupational productivity.

Most women experience premenstrual symptoms during their menstrual cycle, but are still able to function
normally at work. Hence, female workers pay attention to physical symptoms and might ignore emotional
disabilities. Some women, however, experience moderate or severe symptoms that are emotionally disabling,
particularly in the area of personal relationships and social activities (Borenstein et al. 2003). Based on our
findings, female workers reported experiencing irritability, emotional 1ability, and a depressed mood. These
psychologic symptoms can interfere with interpersonal relationships, social interactions, and emotional
well-being in the workplace. One Iranian study investigated PM S in a group of female medical students using
the Diagnostic and Statistical Manua of Mental Disorders, 4th edition premenstrual dysphoric disorder /PMS
criteriaand its effect on health-related quality of life that was determined using the World Health Organization
Quality of Life-BREF questionnaire. They reported that quality of life, especialy in psychologic and social
domains, was low in more than half of the female medical students and quality of life score in mental health
and environmental health domains decreased as the mean PM S score increased (Farrokh-Eslamlou et al. 2015).
A similar study comparing SF-36 scores between femal e students with and without PMDD found significant
differences between these two groupsin all measures (P < 0.001), except for physical functioning. These
differences were more evident in the emotional, physical, and social function domains, and bodily pain
(Delaraet a. 2012). A Swiss population-based health survey revealed that 57% women reported having at
least amild degree of “anger/irritability” or “tearfulness’mood swings”; the median duration of physical and

emotional symptoms was 3 days, and women felt most bothered in their relationship with co-workers and/or
9
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family (Tschudin, Bertea, and Zemp 2010). As mentioned above, women focused on physical symptoms
might depend on analgesics while at work, but might ignore their emotional well-being. Moreover, previous
studies investigating femal e students demonstrated that health-related quality of life of mental and social
domains decrease when PM S syndromes increase, which may affect work efficiency. Our data suggest that
employers should establish friendly menstrual health programs and provide support for female employeein
the workplace to improve the quality of life for female workers, especially those who suffer from moderate or

severe PMS.

In the present study, only 21.2% female workers reported having aregular exercise habit. That is, 78.8%
female workers not only do not exercise regularly, but also ignore the benefit of regular exercise. Moreover,
81.6% female workers drink too little water (<1000 cc=46.2% and 1000-1500 cc=35.4%) and the water
consumption per day does not meet current recommendations. More than half of the participants (55.2%)
drink other ice-cold drinks instead of water. These data demonstrated that our participants did not have proper
health knowledge and practice bad habitsin their daily life. Our study examined the association between
exercise habit and PM S in female workers and indicated that aregular exercise habit might be associated with
adecrease in some physical and psychologic PM S symptoms. Moreover, menstrual pain might decrease with
regular exercise. Most previous studies ( Bertone-Johnson et a. 2008; Cohen et al. 2002; El-Lithy et al. 2015;
Masho, Adera, and South-Paul 2005; Potter et al. 2009; Samadi, Taghian, and Valiani 2013; Tschudin, Bertea,
and Zemp 2010; Wittchen et al. 2002; Wu et al. 2015) discussed the association between health behavior and
PMS. Previous studies revealed that former, but not current, smoking, as well as current smoking are
associated with a higher incidence of PM S ( Bertone-Johnson et a. 2008; Cohen et a. 2002; Tschudin, Bertea,
and Zemp 2010; Wittchen et al. 2002). High body massindex is also demonstrated to be associated with PM S
in various studies (Masho, Adera, and South-Paul 2005; Potter et al. 2009; Tschudin, Bertea, and Zemp 2010).
A recent study indicated that aerobic exercise increases hemoglobin, hematocrit, red cell count, and platel et
count, and decreases levels of prolactin, estradiol, and progesterone, leading to improvement of symptoms
such as fatigue, impaired concentration, confusion, and most other symptoms (El-Lithy et al. 2015). One
study (Wu et a. 2015) demonstrated that women with PM S participating in a short-term yoga exercise in the
luteal phase makes them feel better and improves attention. A quasi-experimental study demonstrated that the

10
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mean scores of PM S and symptoms declined after 8 weeks of aerobic exercise training in the experimental
group and suggested that 8 weeks of aerobic exercise effectively reduces the symptoms of PM S and can be
used as atreatment (Samadi, Taghian, and Valiani 2013). Based on our data, the understanding of the benefits
of aregular exercise habit in the workplace is insufficient, and these findings may be applied to further our

understanding of the role of health behavior during menstruation.

Our study has some limitations. First, the study was cross-sectional in design; therefore, temporal relations
could not be assessed, and only associations, not causation, could be evaluated. Second, our assessment of
independent factors using a dichotomized classification was perhaps overly ssmplistic. Third, factor
measurements mainly relied on self-report, which might have resulted in a social acceptability bias. Fourth,
guestions of personal lifestyle and perceived self-reported premenstrual symptoms in the questionnaire were
developed for this study and could have resulted in the misclassification of information and lack of
comparability of results to those studies using standard instruments. Nevertheless, female workers with a
regular exercise habit reported fewer physical premenstrual symptoms, including backache, somatic
discomforts, headache, diarrhea, and constipation, and fewer psychologic premenstrual symptoms, including
irritability, feeling morose and depressed, crying, and emotional 1ability after adjusting for age, worksite, and
shift work. Regular exercise was associated with a decreased risk of menstrua pain. Workplaces and
employers can help female workers to understand the benefits of regular exercise, which may decrease

premenstrual distress and improve the health of female workers.

11
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Table 1: Descriptive characteristics of 7193 employee study participants

Variable Number %
Age, years 18-20 20 0.3
33.4(5.2) (19-55) 21-30 2031 28.2
31-40 4500 62.5
41+ 642 9.0
Exercise habit No exercise habit 2261 314
1 time/average month 1862 25.9
2-3 times/average month 1546 21.5
1-2 times/average week 1205 16.7
>3 times/average week 319 45
Drink Water <1000 cc 3319 46.2
1000-1500 cc 2548 354
1501-2000 cc 1003 139
>2000 cc 323 45
Drinking other ice-cold drinks Usualy 3975 55.2
Occasionaly 2185 30.4
Seldom 1033 144
Shift work No 4981 69.2
Yes 2212 30.8
Worksite Clean room 4329 60.2
Office 2864 39.8
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Table 2: Characteristics of menstruation among 7193 employee study participants

Variables MeanxSD, N (%)
Age a menarche 13.4%1.5 (range 9-20)
9-10 yearsold 95 (1.3%)
11-15 yearsold 6482 (90.1%)
>15 yearsold 616 (8.6%)
Menstruation regularity
Regular 3543 (49.3%)
Irregular 3650 (50.7%)
Menstruation interval (days)
<28 days 3612 (50.2%)
Once amonth 2469 (34.3%)
1-2 months 1112 (15.5%)

Menstrual period (days)
Menstruation amount

5.8£1.3 (range 1-15)

Little 980 (13.6%)
Moderate 5710 (79.4%)
Heavy 503 (7.0%)
Impact of menstrual pain on work
No 2245 (31.2%)
Little 3612 (50.2%)
Moderate 1129 (15.7%)
Great 207 (2.9%)
Menstrual pain scores (0-100 score, Visua analogue scale)
80-100 337 (4.7%)
50-79 2765 (38.4%)
<50 4091 (5.8%)
Analgesics used
Do not take 5241 (72.9%)
Take medicine (occasionaly) 1533 (21.3%)
Take medicine (every month during menstruation ) 419 (5.8%)
During the past 1 month, how many days did menstrual
pain interfere with your normal life and activity?
0 days 5836 (81.1%)
1-2 days 1217 (16.9%)
3 or more days 140 (2.0%)
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Table 3: Self-reported moderate or severe frequency of premenstrual syndromes among 7193 employee study
participants and exercise habit by moderate or severe symptoms.
Self-reported moderate or severe PMS symptoms

Variables Exercise habit P-value for Chi-sguare
Total (%) Yes* No test

Physical symptoms
Muscle stiffness 5.0 4.1 53 0.0637 (Fisher’s exact test)
Faintness 11 11 1.0 0.8931 (Fisher’s exact test)
Abdominal swelling 174 16.7 17.3 0.3640
Dizziness, fuzzy version 6.0 6.1 6.0 0.9954
Breast tensions 9.7 8.8 9.9 0.2217
Easy to fatigue 24.0 231 24.2 0.3549
Abdominal cramps 12.4 114 12.7 0.1747
Leg swelling 8.2 8.9 8.0 0.2470
Backache 21.2 17.6 22.1 0.0001
Somatic discomforts 9.9 7.9 10.5 0.0027
Headache 139 12.3 14.3 0.0413
Palpitation 3.0 2.3 3.2 0.0890 (Fisher’s exact test)
Skin alergies, itch 8.6 74 8.9 0.0793
Cold sweats 35 35 34 0.8126 (Fisher’s exact test)
Nausea, vomiting 3.2 31 3.2 0.9342 (Fisher’s exact test)
Hot flashes 2.0 2.1 1.9 0.6026 (Fisher’s exact test)
Diarrhea 7.8 59 8.2 0.0030
Constipation 6.0 3.8 6.5 0.0001 (Fisher’s exact test)
Weight gain 6.6 6.2 6.7 0.4693

Psychol ogic symptoms
[rritability 12.2 9.9 129 0.0018
Feeling depressed 7.2 5.7 7.6 0.0104
Crying 16 0.9 17 0.0260 (Fisher’s exact test)
Tension 3.6 3.2 3.7 0.3516 (Fisher’s exact test)
Emotional |ability 8.5 6.6 9.0 0.0034

*aregular exercise habit indicates that participants perform regular exercise at least once aweek on average
every week.
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Table 4: Estimated impact (ORs and 95% CIs) of exercise habit on self-reported moderate or
severe premenstrual symptoms and menstrual pain among 7193 employee study participants.

Variables

Exercise habit (Yes/no)

Crude OR (95% ClI)

Adjusted OR* (95%Cl)

Self-reported Premenstrual symptoms
(moderate or Severe)
1.Physical symptoms
Backache
Somatic discomforts
Headache
Diarrhea
Constipation
2.Psychologic symptoms
[rritability
Feeling morose and depressed
Crying
Emotional lability
Menstrual pain scores
(>50 scores vs <50 scores)

0.75 (0.64-0.86)
0.73 (0.59-0.89)
0.83 (0.70-0.99)
0.70 (0.56-0.89)
0.56 (0.42-0.75)

0.74 (0.61-0.89)
0.73 (0.57-0.93)
0.52 (0.30-0.92)
0.71 (0.57-0.89)

0.76 (0.68-0.86)

0.78 (0.67-0.90)
0.77 (0.63-0.95)
0.82 (0.69-0.97)
0.75 (0.59-0.94)
0.59 (0.44-0.78)

0.76 (0.63-0.92)
0.74 (0.58-0.94)
0.54 (0.29-0.91)
0.73 (0.58-0.91)

0.85 (0.76-0.96)

* Adjusted for age, worksite, and shift work.
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