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Abstract

Background—The prevalence of musculoskeletal symptoms among custodians is high. We
sought to compare musculoskeletal symptoms between female and male custodians and to explore
how task might affect this relationship.

Methods—A cross-sectional study was performed among 712 custodians who completed a
survey assessing upper extremity, back, and lower extremity musculoskeletal symptoms and
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exposure to cleaning tasks. Chi-square tests and logistic regression analyses were used to test for
associations between gender, cleaning tasks, and musculoskeletal symptoms.

Results—Gender was significantly (p<0.05) associated with musculoskeletal symptoms in chi-
squared tests and multivariate analyses. The prevalence ratio of symptoms among women was
roughly 50% higher than men, regardless of the tasks that workers performed.

Conclusions—The prevalence of musculoskeletal symptoms differed for female and male
custodians and appeared to be consistent across a range of job tasks.
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Introduction

Musculoskeletal symptoms of the upper extremity, back, and lower extremity are frequently
reported among workers in many occupations, including workers in the cleaning sector such
as housekeepers and custodians [Jorgensen, et al. 2011, Unge, et al. 2007]. The work that
custodians perform is physically demanding, requiring pushing and pulling, twisted and non-
neutral postures, and squatting [Unge, et al. 2007]. Much of custodians’ work, such as
vacuuming, mopping, polishing, and buffing, entails repetition, awkward postures, and
vibration, all risk factors for musculoskeletal symptoms [Bell and Steele 2012, Woods, et al.
1999]. Musculoskeletal symptoms, which are associated with impaired work ability and
increased sick leave, can be burdensome for the individual, employers, and society
[Mantyselka, et al. 2002].

Differences in the prevalence of musculoskeletal symptoms reported by women and men
have been observed across occupations; women are more likely than men to report
musculoskeletal symptoms [Treaster and Burr 2004, Wijnhoven, et al. 2006]. Among
custodians, one study investigating occupational injuries, which can influence
musculoskeletal symptoms, reported a 24% increased risk of occupational injury for women
compared to men [Alamgir and Yu 2008]. However, no previous study has compared the
prevalence of musculoskeletal symptoms between men and women working as custodians.

Differences in the tasks performed by men and women at work may help to explain reported
differences in musculoskeletal symptoms. Among cleaning workers, for example, previous
studies have reported that women more often perform ‘light’ tasks such as cleaning toilets,
emptying waste baskets, and dusting, while men more often perform ‘heavy’ tasks such as
mopping or conducting repairs [Mannino and Deutsch 2007, McDiarmid, et al. 2000,
Messing, et al. 1998]. Tasks that are typically performed by women are often characterized
by physical exposures such as high precision, a fast pace, high static loads, and excessive use
of small muscles that potentially put them at high risk for developing musculoskeletal
symptoms [Fransson-Hall, et al. 1995, Hooftman, et al. 2005, Josephson, et al. 1999,
Messing 1997, Messing, et al. 1998, Messing, et al. 1994].

An alternative explanation for differences in musculoskeletal symptoms may be that men
and women have different physical responses to the same task exposures. In support of this
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hypothesis, several previous studies have reported differences in muscular activity levels,
which may affect the development of musculoskeletal symptoms, between men and women
performing identical work tasks [Meyland, et al. 2014, Nordander, et al. 2008]. Because
women on average have smaller body dimensions and lower muscle force capacity, the same
task exposures can lead to higher relative workload for women compared to men [Punnett
and Herbert 2000]. In addition, work environments (e.g. surface height, tool design,
equipment size) tend to be designed for men’s anthropometric dimensions and strength
capabilities, and this can put additional strain on women’s bodies [Messing, et al. 2003,
Punnett and Bergqvist 1999].

As part of the Green Cleaning and Health Study [Garza, et al. 2015, Simcox, et al. 2012], we
sought to characterize and compare musculoskeletal symptoms between male and female
custodians. Furthermore, we explored several ways in which task might affect
musculoskeletal symptoms. We assessed whether male and female custodians performed
different cleaning tasks, and whether differences in musculoskeletal symptoms between
women and men remained after adjusting for task. We also investigated whether men and
women have different physical responses to the same task exposures.

Study Design and Population

The overall purpose of the Green Cleaning and Health Study was to identify barriers for
implementing green cleaning programs, to describe use patterns, exposures, and health
symptoms of traditional and disinfectant cleaning products, and to develop an intervention to
improve implementation of environmentally preferable cleaning programs. Details of the
study were published previously [Garza, et al. 2015, Simcox, et al. 2012]. Cross-sectional
surveys including information on musculoskeletal symptoms, cleaning tasks, and participant
demographics were administered anonymously to custodians, lead custodians (area
supervisors), and supervising custodians recruited from five Connecticut state agencies (four
universities and one university-affiliated hospital) in 2011 and in 2014. All categories of
custodians surveyed (including lead and supervising custodians) performed cleaning tasks
regularly. Surveys were available in English, Spanish, and Polish. All custodians working at
each of the agencies were eligible to complete the survey at each time point. State-employed
custodians from all five agencies and contract custodians from three of the agencies (two
universities and the hospital) participated in the survey. Because the surveys were
administered anonymously, there was no way to identify which participants completed the
survey at both time points. The response rates ranged from 59% to 97% across the agencies,
with an overall response rate of 83%. Custodians were given a small gift card incentive,
which they were allowed to keep even if they did not complete the survey. The Institutional
Review Board at the University of Connecticut Health Center approved the study protocol.

Musculoskeletal Symptoms

Upper extremity, back, and lower extremity musculoskeletal symptoms in the past 12
months were assessed using single item questions adapted from the Standardized Nordic
Questionnaire [Kuorinka, et al. 1987]. Participants were considered to have upper extremity
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musculoskeletal symptoms if they answered yes to the question “in the last 12 months, have
you had pain or discomfort in the neck, shoulders, arms, or hands for a week or more?”.
Participants were considered to have back musculoskeletal symptoms if they answered yes
to the question “in the last 12 months, have you had pain or discomfort in the back every day
for a week or more?”. Participants were considered to have lower extremity musculoskeletal
symptoms if they answered yes to the question “in the last 12 months, have you had pain or
discomfort in the legs or feet every day for a week or more?”.

Cleaning Tasks

For this study, typical exposure to 11 cleaning tasks was assessed via the Green Cleaning
and Health Survey. Workers were asked to indicate how much time (none or don’t do task/
less than 1 hour/1-3 hours/4—6 hours/7—8 hours) they spent doing each task on a typical day.
The 11 cleaning tasks assessed included: dusting, buffing floor, mopping floor, cleaning
windows, vacuuming, collecting trash, sweeping, polishing stainless steel or brass, cleaning
furniture, cleaning bathrooms, and cleaning toilets. To select the cleaning tasks for this
study, we conducted focus groups with over 60 custodians in which we asked about cleaning
tasks. Site visits in which an industrial hygienist observed custodians at work confirmed the
tasks being performed by custodians [Garza, et al. 2015, Simcox, et al. 2012]. The cleaning
tasks selected for this study have been commonly reported among custodians in previous
studies as well [Chang, et al. 2012, Krause, et al. 2005, Woods and Buckle 2006]. The tasks
considered for this analysis were included because at least 50% of participants reported that
they performed the task “less than 1 hour” or more per week. For all analyses, we combined
the 4-6 hours and 7-8 hours categories into 4-8 hours because few participants reported
performing any task for 7-8 hours. A cluster analysis (varclus procedure, Hmisc package, R-
project, Austria) indicated that the 11 tasks did not group together well, so we treated each
task independently in our analyses.

Gender and Confounders

Participant gender was collected in the Green Cleaning and Health Survey via the question
“What is your gender?” with the response options of “male” and “female”. Potential
covariates and confounders including participant’s shift (first/morning, second/evening,
third/night), site location (A-E), year (2011 or 2014), working status (part time/less than 35
hours per week or full time/35 hours per week or greater), worker type (state worker or
contract worker), age, language (English, Spanish, Polish, other), smoking status (hon-
smoker, current smoker), and number of years working in a job using cleaning products were
also assessed in the Green Cleaning and Health Survey.

Statistical Analysis

We calculated descriptive statistics for the distribution of musculoskeletal symptoms, gender,
and confounders in our study population. Bivariate analyses (chi-square tests) were used to
test for differences in the distribution of musculoskeletal symptoms and cleaning tasks by
gender (SAS v. 9.3 Statistical Software, Cary, NC). Log-binomial regression analyses with
upper extremity, back, or lower extremity musculoskeletal symptoms as dichotomous
dependent variables and cleaning tasks (categorical, reference=performs the task for <1
hour/day) and gender (dichotomous, reference=male) as independent variables were used to
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estimate the prevalence ratios for musculoskeletal symptoms associated with each cleaning
task and gender category (IBM SPSS Statistics v. 22, Armonk, NY). The interaction
between cleaning task and gender was only included in the logistic regression models when
it was significant (p<0.05). All regression analyses were adjusted for shift, site, year,
working status, worker type, age, language, smoking status, and number of years working in
a job using cleaning products. We also performed a sensitivity analysis excluding “number
of years working in a job using cleaning products” in case this variable should be considered
a measure of duration of exposure instead of a confounder (although we feel that this
variable is both theoretically and statistically associated with both task and musculoskeletal
symptoms). Participants who were missing gender information were excluded from analysis.
While we allowed for participants to have missing health symptoms and task data, if
participants had missing data for a confounder variable we replaced it with the mean
(continuous) or most frequent (categorical) value from the overall dataset (Table 1). All
confounders were treated as categorical variables except for years working in a job using
cleaning products (continuous). All statistical analyses were performed using SAS v. 9.3
Statistical Software (Cary, NC). Two-tailed tests were used with a p<0.05 threshold for
significance.

A total of 674 custodians, including 596 (88%) custodians, 54 (8%) lead custodians, and 24
(4%) supervising custodians, participated in this study by completing the Green Cleaning
and Health Survey in 2011 (46%) or in 2014 (54%). The majority of participants came from
sites A (34%) and B (34%). Custodians in the study population were predominantly women
(57%), 51-60 years old (36%), English speaking (54%), non-smokers (84%), worked full
time (91%), first shift (65%), and were employed as state workers (80%) (Table 1). On
average, custodians in our population spent 12 years in jobs where they worked with
cleaning products.

Forty three percent, 30%, and 35% of participants reported upper extremity, back, and lower
extremity musculoskeletal symptoms, respectively (Table 2). We observed significant
(p<0.01) differences in the distribution of upper extremity, back, and lower extremity
musculoskeletal symptoms by gender (Table 2). Women were more likely to report all
musculoskeletal symptoms.

We observed significant differences in the distribution of some cleaning task durations by
gender (Table 3). There were differences in the amount of time that men compared to
women spent buffing floors (p<0.01), collecting trash (p=0.02), and polishing stainless steel
or brass (p<0.01). More women than men reported that they “don’t do “these three tasks.

In multivariate regression analyses, gender was significantly (p<0.01) and consistently
associated with upper extremity, and back musculoskeletal symptoms (Tables 4-6). Women
reported a significantly higher prevalence of all musculoskeletal symptoms after adjusting
for any cleaning task and for all confounders. Gender was not significantly associated with
lower extremity musculoskeletal symptoms in multivariate analyses. None of the cleaning
tasks were significantly associated with musculoskeletal symptoms in multivariate analyses.
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The interaction of cleaning task and gender was not significant in any analyses. In a
sensitivity analysis excluding “number of years working in a job using cleaning products”
the results did not change.

Discussion

We observed a consistently higher prevalence of upper extremity, back, and lower extremity
musculoskeletal symptoms of male and female custodians in our study population. We
observed few differences in the distributions of cleaning tasks performed by women
compared to men or gender by cleaning task interactions. The differences in musculoskeletal
symptoms by gender persisted in multivariate analyses after adjusting for cleaning tasks and
confounders.

Our finding of a higher prevalence of upper extremity, back, and lower extremity
musculoskeletal symptoms among women compared to men within our population of
custodians corresponded to the results of previous studies. For example, across occupations,
women are more likely than men to report experiencing musculoskeletal symptoms [Treaster
and Burr 2004, Wijnhoven, et al. 2006]. Among custodians, our results corroborate the
findings of Alamgir and Yu, who reported an increased risk of occupational injury, which
can affect musculoskeletal symptoms, for women compared to men in the cleaning industry
[Alamgir and Yu 2008]. We observed the largest difference (20%) in the prevalence of upper
extremity symptoms between male and female custodians in our study population, which has
also been reported in previous studies of other worker groups [Cassou, et al. 2002, de Zwart,
et al. 1997].

An explanation for the discrepancy in musculoskeletal symptoms between men and women
that we explored in the current study was that the tasks performed at work were
differentially distributed between the genders. However, while we observed differences in
the distributions of several tasks including buffing floors, collecting trash, and polishing
stainless steel or brass by gender (Table 3), it was unlikely that these differences could fully
explain the gender differences that we observed in musculoskeletal symptoms, especially
since the tasks were not associated with musculoskeletal symptoms in any of the
multivariate analyses (Tables 4-6). We observed few differences in the distributions of most
of the cleaning tasks that we considered by gender (Table 3). This result corroborates
findings of a previous study by Heilskov-Hansen et al. [Heilskov-Hansen, et al. 2014], who
observed only minor differences in the task distribution for male and female Danish house
painters. In addition, gender remained significant in the multivariate analyses after adjusting
for all of the cleaning tasks (Tables 4-6), indicating that even after adjusting for any effects
of task, there were still differences in musculoskeletal symptom prevalence for women and
men.

Another possible explanation for the discrepancy in musculoskeletal symptoms between
men and women that we explored in the study was that women and men respond differently
to the same task exposures. We evaluated this hypothesis by examining the interaction
between task and gender as a predictor of musculoskeletal symptoms (Tables 4-6). However,
we observed no significant interactions between task and gender in our analyses. Therefore,
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it is unlikely that differences in how men and women respond to the same task explained the
gender differences that we observed in musculoskeletal symptoms.

Since differences in musculoskeletal symptoms between male and female custodians
persisted regardless of task, what other factors might be able to explain the differences? One
possible alternative explanation could be that, while the physical exposures may have been
similar for men and women in our study population, their psychosocial exposures may differ.
Hooftman et al. [Hooftman, et al. 2005] reported that for both desk and assembly workers,
women reported more job demands and less job control, and Josephson et al. reported
associations between high physical and psychosocial workloads in occupations dominated
by women [Josephson, et al. 1999]. Additionally, women often receive less financial
compensation and have a much higher risk of exposure to psychosocial stressors such as
gender-based discrimination and sexual harassment [Gutek 2001]. Workplace psychosocial
exposures are known to be risk factors for musculoskeletal symptoms [National Research
Council and Institute of Medicine 2001]. Another explanation may be that women may have
different exposures outside of work, such as a heavy domestic workload [Strazdins and
Bammer 2004]. Women are more likely than men to perform household-related tasks
(cleaning, laundry, etc.) in the home/family domain which may translate into a greater daily
load on the musculoskeletal system of women when paid and unpaid work demands are
considered cumulatively [Messing, et al. 2003, Treaster and Burr 2004]. Finally, studies have
also suggested that musculoskeletal problems in women may be due to physiological
differences in the biology of women’s muscles, tendons, and ligaments [Punnett and Herbert
2000] and that women may have greater sensitivity to pain and discomfort than men
[Treaster and Burr 2004]. Unfortunately, it is a limitation of our study that we were unable to
collect any information on these other factors and therefore cannot investigate their effects
on our results.

It must be acknowledged as a limitation of our study that we assessed “gender” using the
single question “What is your gender?” with the response options of “male” and “female”. A
distinction should be made between sex and gender with the term “sex” referring to
biological differences between women and men based on genetics and reproductive anatomy
and “gender" referring to social-cultural prescriptions for what are considered to be
appropriately feminine and masculine characteristics and behaviors[Rudman and Phelan
2010, West and Zimmerman 1987]. However, it is unclear how our participants actually
interpreted our survey question, and likely that some non-differential misclassification of
gender occurred with participants responding about their sexes rather than their genders.
This may have biased our results towards the null. In addition, it would have been more
appropriate to assess sex in order to investigate the hypothesis that men and women
responded differently to the same task exposures, since we expect the differences in their
responses to be related to biological characteristics such as size and strength in this case.

Other limitations of the study must also be considered. First, we were unable to measure
physical exposures during cleaning tasks in our current study and cannot draw conclusions
about whether physical exposures differed by task or gender among custodians in our study
population. Our results did not indicate different musculoskeletal symptom responses to the
same tasks by gender, which may indicate that the physical exposures were similar for men
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and women. Second, it is possible that men and women differed in the accuracy of their
reporting of task exposures or musculoskeletal symptoms experiences, which could have led
to exposure misclassification. For instance, those reporting both symptoms and exposure at
the same time point may base their assessments of job tasks on their current experience of
muscle pain and related symptoms. Women in our study population may be more likely to
detect or report symptoms [Gijsbers van Wijk and Kolk 1997], although some of the largest
gender differences have been found in studies in which objective measures, rather than self
reports, were used[Punnett and Herbert 2000]. Third, since all data were considered cross-
sectional, causality cannot be determined. Because the survey was administered to the same
workplaces in 2011 and in 2014, it is possible that some custodians participated at each time
point, but we could not link participants across time points because the surveys were
administered anonymously. Therefore, there may be some repeated measurements that have
not been considered in our analyses. However, in a sensitivity analysis stratifying our results
by year, we observed similar results and trends to those reported for the pooled data. Fourth,
our survey only asked questions about “typical” exposure to cleaning tasks, so we were
unable to capture any information on variability in exposure across days. Fifth, to reduce the
burden on our participants of having them fill out a very long questionnaire, our survey only
assessed musculoskeletal symptoms using single-item questions. However, there is some
evidence that single-question surveys for occupational disorders, including musculoskeletal
disorders, may more accurately assess participants with true symptoms and exclude marginal
or false-positive cases[Lenderink, et al. 2012]. In addition, our outcome questions were
adapted from the Standardized Nordic Questionnaire[Kuorinka, et al. 1987].

We did not observe any associations between specific cleaning tasks and musculoskeletal
symptoms in our analyses, even though the types of tasks that custodians perform include
risk factors for musculoskeletal symptoms such as repetition, awkward postures, and
vibration [Bell and Steele 2012, Woods, et al. 1999]. This may be because all custodians in
our sample performed a variety of cleaning tasks throughout their workdays. Therefore, our
participants may have accumulated risk for developing musculoskeletal symptoms across the
different tasks that they performed rather than from specific tasks. To account for this, in our
analyses we used “less than 1 hour” as our reference category to compare the prevalence of
musculoskeletal symptoms to participants performing the task more frequently, and also to
compare against participants who did not perform the task at all. We also performed a
sensitivity analysis with “none or don’t do task” as the reference and still did not see any
association (data not shown). Some consideration of the related nature of the tasks may
provide new insights, however, a cluster analysis indicated that the 11 tasks did not group
together well, so more information would be needed to perform these analyses.

Our results indicate differences in the prevalence of musculoskeletal symptoms among
female and male custodians. Prevalence ratios for musculoskeletal symptoms appear to be
consistent across a range of job tasks and were roughly 50% higher for women regardless of
the tasks that workers performed.
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