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Abstract
Objectives: Work-related musculoskeletal disorders (MSD) are quite frequent in healthcare workers (HCWs), but data 
about MSD in home-based healthcare workers (HHWs) are lacking. In this study we describe the prevalence of MSD among 
Italian HHWs. Material and Methods: A case-control study was carried out among 300 random-selected female HCWs, 
the sample comprising 100 HHWs, 100 HCWs with a low exposure to patient handling (MAPO – Movimentazione e As-
sistenza Pazienti Ospedalizzati – Movement and Assistance of Hospital Patients index 0–5) and 100 HCWs with high expo-
sure to patient handling (MAPO index ≥ 5.01). As a negative control group, 200 visual display unit workers were also ran-
domly selected. Musculoskeletal disorder cases were collected using a standardized case definition. A multivariate logistic 
regression analysis was performed comparing the MSD prevalence in the 4 groups. Results: The overall prevalence of MSD 
was 17% in the reference group and 28.3% for HCWs. HHWs and HCWs with MAPO index ≥ 5.01 had similar prevalence 
of neck pain (9% and 11%, respectively), whereas lumbosacral pain prevalence was higher in the HHWs group (31%), with 
similar results in residential HCWs groups (21% in MAPO index 0–5 group and 25% in MAPO index ≥ 5.01 group). HCWs 
of group MAPO index ≥ 5.01 and HHWs showed the higher prevalence of upper limb complaints, with a prevalence of 20% 
and 10%, respectively. In multivariate regression analysis, prevalence of MSD complaints was quite similar in HHWs (ad-
justed odds ratio (ORadj) = 2.335, 95% confidence interval (CI): 1.318–4.138) and in HCWs of the group MAPO ≥ 5.01 
(ORadj = 2.729, 95% CI: 1.552–4.797). Conclusions: The prevalence of MSD in the examined HCWs was relatively high, 
with HHWs appearing as a particularly high-risk group for lumbosacral back pain. In higher exposed HCWs, upper-limb 
symptoms were particularly frequent, probably reflecting the different tasks required to manage residential and home-
based patients. In conclusion, this study reaffirms the high prevalence of MSD in HHWs, seemly similar to high-risk resi-
dential groups. Int J Occup Med Environ Health 2017;30(2):291–304
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researchers, patient handling as a  risk factor for  MSD 
in home care settings had been for long time neglected 
by occupational health researchers. An  earlier work by 
Ono  et  al.  [24] suggested that home healthcare work-
ers (HHWs) could have a very low rate of musculoskeletal 
complaints (1.51–1.92% on annual basis).
These results have been contradicted by subsequent stud-
ies. Knibbe and Friele [25] reported an incidence rate 
of 66.8% for community nurses over a 12 month period, 
and their results are consistent with Moens et al. [26], re-
porting an annual NBP incidence of 63% in 4723 Belgian 
HHWs. In a more recent study, Cheung et al. [21] identi-
fied a 12-month prevalence of NBP of 71.2% in HHWs, 
suggesting physical risk factors, static postures and psy-
chological job demands as main determinants. Eventu-
ally, there is a substantial agreement that patient-handling 
activities in this setting may be at specifically high risk for 
MSD. However, many uncertainties still remain [14,21].
First of all, national policies on home healthcare vary con-
siderably, with some countries focusing on basic care for 
all (e.g., Scandinavian countries) and others (e.g., France, 
Germany, Italy) emphasizing intensive help and care for 
the few individuals with the highest level of need [21,27]. 
Physical demand is therefore very variable and heteroge-
neous among various countries, explaining the apparently 
contradictory conclusions from the European Nurses’ Ear-
ly Exit (NEXT) Study, where a lower exposure for HHWs 
was apparently identified [12].
Second, the  range of tasks, types and level of activities 
undertaken by HHW is very difficult to determine [21]. 
For example, in most European countries, nurses evalu-
ate people who receive home care, develop care plans, 
provide skilled nursing care, determine whether other 
services are required [26–28], with home care assistants 
performing basic but also most physically demanding 
duties. However, this is not a constant feature and it is 
far from uncommon identifying nursing staff performing 
household duties.

INTRODUCTION
Musculoskeletal disorders (MSD) and in particular neck 
and back pain  (NBP) and upper-limb symptoms  (ULS) 
are a  common health problem with a  multifactorial ae-
tiology  [1–5]: their prevalence among healthcare work-
ers (HCWs) has been documented in many studies as even 
higher than in general population  [6–8], as  HCWs have 
been found at higher risk for MSD and mainly NBP than 
personnel in even higher physical demanding occupations, 
such as construction workers or garbage collectors [9].
Healthcare workers frequently complain of chronic/
persistent  MSD  [10,11], which have been reported as 
the main cause for sick leave in nursing staff [12]. In 1996, 
Hignett determined that nurses have a point prevalence 
of  NBP  of  17%, an  annual prevalence of  40–50%  and 
a lifetime prevalence of 35–80% [13], with a higher risk for 
nurses engaging in frequent patient handling. These re-
sults have been subsequently reiterated in various studies, 
with risk estimates ranging 1.2–5.5 depending on defini-
tions [14]. Also the prevalence of ULS appears as relevant, 
ranging 43–53% in the various studies [6].
Patient-handling activities are considered to be the main cause 
of MSD among healthcare workers [6,10,15]. The activities 
during patient handling often include lifting, pushing/pulling, 
transferring and repositioning of patients, causing awkward 
back posture and requiring application of high forces by 
the healthcare worker [16–19]. In contrast to the standard-
ized, usually well-controlled and well-equipped environment 
of institutions, in home care settings all these activities are 
performed without consistent assistances, in environments 
that are often inappropriate [20,21] and associated with high 
risk of work-related musculoskeletal injuries [22,23]. The risk 
is usually increased by the small dwelling spaces, the slippery 
surfaces of the bathrooms, and the circumstance that HCWs 
often perform that unpredictable and uncontrollable, physi-
cally demanding work alone [14,21,22].
While the high incidence and prevalence of MSD in hos-
pital staff have attracted the deserved attention of many 
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December  2013  underwent annual compulsory medical 
examination. Personal and clinical data were collected, 
with basic demographics comprising: age, sex, height and 
weight (body mass index – BMI was calculated as weight/
stature2), years of education, previous pregnancies, year of 
practice and working, smoking history (never vs. ever) and 
significant morbidity information (such as diabetes, hyper-
tension, cancer, rheumatoid diseases, previous traumatic 
musculoskeletal disorders, etc.).

Informed consent
Because of the retrospective design of the study, no pre-
liminary evaluation by the Ethical Committee was neces-
sary. However, all participants gave their written consent 
before the collection of clinical and personal data.

Prevalence of musculoskeletal morbidity
The Ergonomics of Posture and Movement  (EPM) re-
search unit medical questionnaire was compiled by the oc-
cupational physician, collecting information on pain, aches 
or discomfort in the back, neck and shoulders. The ques-
tionnaire was previously validated, has been found appro-
priate for use in Italian working population, and is com-
monly used by occupational physicians in Italy as mus-
culoskeletal anamnestic utility [32]. All patients received 
a physical examination with specific attention to musculo-
skeletal signs and symptoms [33]. Results were recorded 
and classified following the  methodology of the  EPM, 
since 2004 recognized by Italian Society for Occupational 
Medicine and Industrial Hygiene (Società Italiana di Me-
dicina del Lavoro ed Igiene Industriale – SIMLII) in its 
guidelines on prevention of work-related musculoskeletal 
disorders (Table 1) [30,34,35].

Risk assessment
Movement and Assistance of Hospital Patients (MAPO) 
method is a  semi-quantitative methodology for risk as-
sessment of patient handling in residential units. This 

Eventually, conventional risk assessment methods for 
patient handling are not applicable in the  home care 
settings: as recently stated in the Technical Report  ISO/
TR 12296 [29], the more accurate risk assessment meth-
ods like  PTAI (Patient Transfer Assessment Instru-
ment),  MAPO (Movimentazione e Assistenza Pazienti 
Ospedalizzati  – Movement and Assistance of Hospital 
Patients), TilThermometer and Dortmund can not be ef-
ficiently applied. This limitation is particularly annoying 
in the southern-Europe context, particularly in Italy and 
Spain, where the  Movement and Assistance of Hospital 
Patients  (MAPO) risk assessment method is usually ap-
plied in residential units [30,31], being a familiar tool not 
only for occupational physicians and more in general for 
health and safety professionals, but also in public health 
settings, where its analytical quickness as well as its ef-
fectiveness in planning preventive actions has been exten-
sively appreciated for a more cost-effective management 
of HCWs.
Hence, investigations about the  occurrence of  MSD 
among  HHWs are in need in order to achieve a  better 
depiction of the  magnitude of this issue: in this study, 
therefore, we present an assessment of MSD prevalence 
in Italian HHWs. Moreover, we evaluated the occurrence 
of NBP/ULS in HHWs in confront with residential HCWs 
as defined by  MAPO  risk assessment tool. Previous re-
ports in residential units identified a well distinct cut-off 
value of MAPO  index ≥ 5.01 for patients at higher risk 
of MSD [31]: the secondary aim of our study was then to 
assess whether HHWs could be matched to lower or high-
er risk group regarding NBP/ULS prevalence.

MATERIAL AND METHODS
Subjects
A  total of  1653  subjects (1001  HCWs including  254 
HHWs, and  652  administrative workers) active in  8  pri-
vate healthcare companies based in the  Emilia Romag-
na Region (Northern Italy) between January  2012  and 
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Factors NC, PC, Op, LF, AF and TF are collected dur-
ing an  interview with ward head or the  senior ward 
operator,  WF  and  EF can be assessed only via a  ward 
inspection.

Exclusion criteria and randomization
Subjects of male sex, younger than  25-year old, with 
a working age < 2 years, a BMI ≥ 30 kg/m2, neurological 
deficits, spinal cord compression, severe structural defor-
mity, osteoporosis, instability, previous traumatic muscu-
loskeletal disorders, severe cardiovascular, respiratory, 
autoimmune or metabolic disease, cancer or previous 
spinal surgery were excluded from this study. Moreover, 
controls from administrative personnel with a  personal 
occupational history of manual lifting were also excluded.
A sample of  500  workers was then collected through 
a  stratified random sampling from all the  involved com-
panies. The study population was organized in 3 groups of 
occupational exposure:
–– professional nurses employed in  home care services 

(N = 100, cases);

method is widely applied not only in Italy but also in Spain 
and has been acknowledged by the Technical Report ISO/
TR 12296 [29] as a useful tool for planning effective preven-
tive actions, including the  choice of adequate equipment 
and the right number of equipment related to the mobility 
of the patients. As previously described [30,31], MAPO in-
dex summarizes the level of exposure to patient handling by 
the following mathematical expression:

	 MAPO = (NC/Op×LF+PC/Op×AF)×WF×EF×TF� (1)

where:
NC/Op – the relationship between non-cooperative patients and 
the operators present in the working shifts,
LF – the lifting factor,
PC/Op – the ratio of partially cooperative patients to the opera-
tors present,
AF – the minor aids factor,
WF – the wheelchair factor,
EF – the environment factor,
TF – the training factor.

Table 1. Working definition and classification of work-related musculoskeletal disease of back, neck and upper limb*

Musculoskeletal disorders Definition

Neck/back pain

grade 1 discomfort in the back or in the neck with or without radiation into the leg to below to knee for 
at least 1 day during the preceding 12 months; physical examination negative

grade 2 grade 1 and pain elicited by palpation of paravertebral muscle and/or spinal apophysis

grade 3 grade 2 and positivity of direct and/or indirect Lasegue sign, with/without pain at mobilization 
(active/passive)

Upper-limb symptoms positive persistent pain in at least 1 location (shoulder, elbow, wrist/hand) of the upper limb

or
pain in at least 1 location (shoulder, elbow, wrist/hand) of the upper limb, lasting at least 1 week 
during the preceding 12 months

or
pain in at least 1 location (shoulder, elbow, wrist/hand) of the upper limb, lasting at least 1 day/
month during the preceding 12 months

* Based on: Battevi et al. [30]; Violante et al. [34]; Colombini et al. [35].
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variables (NBP, ULS) were considered as binary: presence 
of the event (Table 1) and absence of the event. In case 
of ULS, the presence of symptoms, irrespective of the site 
or side (left, right, bilateral) involved, identified the pres-
ence of the event. Dichotomous variables showing a cor-
relation of at least  0.02 with NBP pain were considered 
for multiple logistic regression analysis, with consequent 
calculation of adjusted OR (ORadj).
All statistical analyses were performed using version 22.0  
of the  IBM  SPSS  Statistics for Mac  OsX (SPSS,  IBM  
Corp. released 2013; version 22.0, Armonk, NY, USA).

RESULTS
The characteristics of the  participants are summarized 
in Table 2. In general, age and working age did not sig-
nificantly differ among the  exposure groups (ANOVA: 
p = 0.212, and 0.206, respectively). Employment rate in 
patient handling (h/week) was significantly lower in home 
care workers in confront with the other groups of HCWs, 
and the group having MAPO index ≥ 5.01 was the most 

–– professionals employed in nursing homes or as hospital-
based nurses (N = 200, positive controls). In accordance 
with the results of MAPO risk assessment method, this 
control group was further subdivided in two subgroups 
including workers having high patient handling strain 
(MAPO index ≥ 5.01, N = 100) and workers with low 
professional exposure (MAPO index 0–5, N = 100);

–– subjects employed as administrative workers (N = 200, 
reference).

Statistical analysis
Descriptive analyses were examined for all variables under 
study. Comparison between residential HCWs, HHWs and 
reference groups were conducted using analysis of vari-
ance  (ANOVA) for continuous variables, with post  hoc 
Tukey’s test, and Chi2 test for dichotomous variables.
The prevalence of MSD in the exposure groups was com-
pared through a logistic regression analysis, with calcula-
tion of odds ratio (OR) with 95% confidence intervals (CI). 
For each subject included into the  study, the  response 

Table 2. Main personal data of study groups – residential healthcare workers (HCWs) subdivided by exposure as assessed 
by MAPO [29–31] and home-based healthcare workers (HHWs) – and controls (administrative workers)

Characteristics

Exposure group
(N = 500)

padministrative 
workers

(reference)
(N = 200)

HCWs
HHWs

(N = 100)MAPO 0–5
(N = 100)

MAPO ≥ 5.01
(N = 100)

Age [years] (M±SD) 41.8±9.7 42.5±8.7 41.7±8.9 44.1±10.1 0.212
< 30 years [n] 17 14 4 8
30–39 years [n] 87 21 45 28
40–49 years [n] 45 42 37 29
50–59 years [n] 37 21 8 31
≥ 60 years [n] 14 2 6 4

Working age [years] (M±SD) 17.3±7.9 17.3±9.5 16.2±8.3 17.7±12.5 0.206
Employment in patient handling  

[h/weeks] (M±SD)
n.a. 27.9±2.4 30.2±2.1 24.4±2.8 < 0.0001

Smoking history (yes/no) [n (%)] 57 (28.5) 36 (36.0) 39 (39.0) 42 (42.0) 0.085
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in cervical region (9% and 11%, respectively), with a re-
duced prevalence in HCWs MAPO 0–5 group (6%).
At lumbosacral level, prevalence of NBP was similar in 
both residential HCWs groups (21% in MAPO index 0–5 
group and 25% in MAPO index ≥ 5.01 group) and higher 
in the HHWs group (31%). Moreover, HHWs reported 
a prevalence of NBP grade 2–3 cases (23/31 cases, 74.2%) 
with 17/31 cases (55.4%) grade 3 cases, that is significant-
ly higher than residential groups, i.e., 2/21 cases (9.5%) 
and 8/25 cases (32%) for MAPO index 0–5 and ≥ 5.01, 
respectively.
In regression analysis  (Table  4),  MSD  complaints were 
more frequent in HHWs and HCWs of the group MAPO 
≥ 5.01 (OR = 2.194, 95% CI: 1.251–3.847 and OR = 2.515, 
95% CI: 1.445–4.378) than in residential HCWs with low-
er MAPO (OR = 1.221, 95% CI: 0.661–2.254) and refer-
ence groups.
When a more discrete analysis was performed, by dis-
criminating among cervical, dorsal and lumbosacral level 
of NBP, a similar prevalence of complaints was identified 

exposed group (ANOVA:  p  <  0.0001; post  hoc Tukey’s 
test < 0.01). Because MAPO  index is strictly associated 
with patient handling, and home care workers spend 
a consistent part of working shift on the road (i.e., riding 
a bus or a car, walking, standing, or climbing stairs), this 
difference was actually expected.
In general, cumulative prevalence of MSD morbidity was 
17% in the reference group and 28.3% in exposed groups 
(Table 3): in particular, a prevalence of 20% was identified 
in the HCWs group with MAPO index 0–5 and 34% in the 
group with MAPO index ≥ 5.01; in HHWs, the cumulative 
prevalence was 31%.
Among the groups, MSD morbidity rose with the age of 
subjects, increasing from 11.6% in subjects < 30 year-
old to 42.3% in participants ≥ 60 year-old. In particular, 
HCWs with MAPO index ≥ 1.51 and HHWs ≥ 50 year 
old reported a cumulative MSD prevalence of 54.3% and 
50%, respectively.
Focusing on the  affected locations,  HHWs  and  HCWs 
with MAPO index ≥ 5.01 had similar prevalence of NBP 

Characteristics

Exposure group
(N = 500)

padministrative 
workers

(reference)
(N = 200)

HCWs
HHWs

(N = 100)MAPO 0–5
(N = 100)

MAPO ≥ 5.01
(N = 100)

Previous pregnancies (any) [n (%)] 100 (50.0) 48 (48.0) 63 (63.0) 61 (61.0) 0.047
WHO region of origin [n (%)] < 0.0001

Europe (EUR) 196 (98.0) 92 (92.0) 95 (95.0) 98 (98.0)
of Italian descent 196 (98.0) 84 (84.0) 88 (88.0) 89 (89.0)

Eastern Mediterranean (EMR) 1 (0.5) 1 (1.0) 1 (1.0) 0 (0.0)
Africa (AFR) 0 (0.0) 1 (1.0) 1 (1.0) 1 (1.0)
the Americas (AMR) 3 (1.5) 5 (5.0) 2 (2.0) 1 (1.0)
South-East Asia (SEAR) 0 (0.0) 1 (1.0) 1 (1.0) 0 (0.0)

MAPO  (Movimentazione e Assistenza Pazienti Ospedalizzati)  – Movement and Assistance of Hospital Patients index; WHO  – World Health 
Organization.
M – mean; SD – standard deviation; n.a. – not applicable.

Table 2. Main personal data of study groups – residential healthcare workers (HCWs) subdivided by exposure as assessed 
by MAPO [29–31] and home-based healthcare workers (HHWs) – and controls (administrative workers) – cont.
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95% CI: 1.053–12.912 and OR = 4.543, 95% CI: 2.387–
8.645, for dorsal and lumbosacral level, respectively. The 
reported prevalence was significantly higher than for other 
HCWs groups, and also for HCWs group MAPO ≥ 5.01 

for cervical NBP (Table 4), also when confounding factors 
were taken in account in multivariate regression analysis. 
At dorsal and lumbosacral level (Table 4), HHWs showed 
a quite high prevalence of complaints with OR = 3.688, 

Table 3. Prevalence of musculoskeletal disorders (MSD)* in study groups – residential healthcare workers (HCWs) subdivided by 
exposure as assessed by MAPO [29–31] and home-based healthcare workers (HHWs) – and controls (administrative workers)

Variable

Exposure group
(N = 500)

administrative 
workers

(reference)
(N = 200)

HCWs
HHWs

(N = 100)MAPO 0–5
(N = 100)

MAPO ≥ 5.01
(N = 100)

Neck and back pain (NBP) and/or upper-
limb symptoms (ULS) [n (%)]

34 (17) 24 (24) 34 (34) 31 (31)

prevalence ratio* 1.0 1.4 2.0 1.8
Musculoskeletal examination positive

cervical
grade 1 [n] 8 0 10 5
grade 2 [n] 7 4 2 3
grade 3 [n] 1 3 1 1
prevalence ratio* 1.0 1.1 1.6 1.0

dorsal
grade 1 [n] 1 0 2 3
grade 2 [n] 1 1 0 4
grade 3 [n] 2 0 0 0
prevalence ratio 1.0 0.5 1.0 3.5

lumbosacral
grade 1 [n] 9 2 11 8
grade 2 [n] 6 6 6 6
grade 3 [n] 3 13 8 17
prevalence ratio** 1.0 2.3 2.8 3.4

upper limb
ULS [n (%)] 6 (3) 3 (3) 20 (20) 10 (10)
prevalence ratio 1.0 1.0 6.7 3.3
shoulder [n] 0 2 2 1
elbow [n] 3 3 5 4
wrist/hand [n] 5 1 21 11

* As defined by working definition reported in Table 1 (based on: [30,34,35]).
** Prevalence ratio was calculated by assuming the events in administrative workers as the reference, and the response variable NBP and ULS as 
a binary one: presence or absence of the event. In case of ULS, the presence of symptoms, irrespective of the site or side (left, right, bilateral) involved 
identified presence of the event.
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Table 4. Multinomial logistic regression analyses for musculoskeletal disorders (MSD) in study groups – residential healthcare 
workers (HCWs) subdivided by exposure as assessed by MAPO [29–31] and home-based healthcare workers (HHWs) – and controls 
(administrative workers)

Musculoskeletal disorders 

Workers
(total)

(N = 500)
[n]

MSD 
prevalence

[%]
p OR

95% CI

ORadj*

95% CI

LL UL LL UL

Any
administrative workers (reference) 200 17.0 1.000 1.000 – – 1.000 – –
HCWs

MAPO 0–5 100 24.0 0.524 1.221 0.661 2.254 1.374 0.738 2.557
MAPO ≥ 5.01 100 34.0 0.001 2.515 1.445 4.378 2.729 1.552 4.797

HHWs 100 31.0 0.006 2.194 1.251 3.847 2.335 1.318 4.138
Neck and back pain

cervical
administrative workers (reference) 200 7.5 1.000 1.000 – – 1.000 – –
HCWs

MAPO 0–5 100 6.0 0.632 0.787 0.296 2.095 0.805 0.299 2.169
MAPO ≥ 5.01 100 13.0 0.127 1.843 0.840 4.041 1.840 0.828 4.089

HHWs 100 9.0 0.652 1.220 0.514 2.893 1.221 0.509 2.934
dorsal

administrative workers (reference) 200 2.0 1.000 1.000 – – 1.000 – –
HCWs

MAPO 0–5 100 1.0 0.532 0.495 0.055 4.487 0.506 0.055 4.637
MAPO ≥ 5.01 100 2.0 1.000 1.000 0.180 5.555 1.043 0.185 5.891

HHWs 100 7.0 0.041 3.688 1.053 12.912 3.783 1.057 13.546
low back

administrative workers (reference) 200 9.0 1.000 1.000 – – 1.000 – –
HCWs

MAPO 0–5 100 21.0 0.005 2.688 1.358 5.320 2.912 1.459 5.813
MAPO ≥ 5.01 100 24.0 0.001 3.193 1.638 6.222 3.323 1.692 6.524

HHWs 100 31.0 < 0.001 4.543 2.387 8.645 4.671 2.435 8.957
Upper-limb symptoms

administrative workers (reference) 200 3.0 1.000 1.000 – – 1.000 – –
HCWs

MAPO 0–5 100 3.0 1.000 1.000 0.245 4.084 0.982 0.238 4.056
MAPO ≥ 5.01 100 20.0 < 0.001 8.083 3.130 20.875 9.323 3.528 24.641

HHWs 100 10.0 0.016 2.194 1.267 10.190 3.901 1.353 11.248

MAPO (Movimentazione e Assistenza Pazienti Ospedalizzati) – Movement and Assistance of Hospital Patients index.
OR – odds ratio; CI – confidence interval; LL – lower limit; UL – upper limit; ORadj – adjusted odds ratio.
* ORadj were calculated with their respective 95% CI taking in account personal confounding factors (such as smoking history, previous pregnancies 
and ethnic origin) not controlled by exclusion criteria.
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CI: 3.528–24.641) but also HHWs exhibited a significantly 
high prevalence (ORadj = 3.901, 95% CI: 1.353–11.248), 
with MAPO index 0–5 group and reference group showing 
a similar one.

DISCUSSION
As a  cornerstone of the  modern primary care  [36,37], 
deinstitutionalization and community living of patients 
are globally increasing due to an aging population, con-
cerns about public expenditure associated with longer 
hospital stay, and the  rise of noncommunicable disease 
(e.g., mental illnesses; Alzheimer’s disease; dementia; but 
also long-time consequences of diabetes, heart diseases, 
respiratory diseases, stroke and cancer) expand; because 
these conditions could be effectively and efficiently taken 
care of at home with appropriate and targeted support, 
the  relevance of home healthcare activities is globally 
increasing  [28]. Since the  earliest reports,  HHWs  were 
suspected to be at increased risk for MSD compared to 
other care-giving occupations  [9,25,26], but several un-
certainties still remain  [14,21,22]. Actually, lower back 
injuries were described as more frequent in home care 
settings than in hospital settings, and a  significant evi-
dence suggests that  HHWs provide more physical care 

(OR = 3.193, 95% CI: 1.638–6.222 for lumbosacral com-
plaints and OR = 1, 95% CI: 0.18–5.555).
Adjustment for potential confounder, as shown in Table 4, 
showed no relevant effect on the estimates, and confirmed 
the high prevalence of NBP affecting dorsal and lumbo-
sacral level in HHWs, not only with respect to reference 
group, but also to the 2 HCWs groups.
Eventually, when only NBP of class 2–3 (as shown in Ta- 
ble 1) were evaluated in the multivariate regression analysis  
model (Table 5), HHWs were associated with the higher 
prevalence of complaints (ORadj = 3.453, 95% CI: 1.732–
6.884) followed by HCWs of MAPO group ≥ 5.01 (ORadj =  
3.059, 95% CI: 1.517–6.169) and HCWs of MAPO group 
0–5 (ORadj = 2.222, 95% CI: 1.063–4.637).
Also focusing on  ULS (Table  4), residential  HCWs 
of group  MAPO  index  ≥  5.01 and  HHWs showed 
the  higher prevalence of complaints, with a  prevalence 
of 20/100 (8 of  them, bilateral) and 10% (6 of  them, bi-
lateral), respectively, in confront with the 3/100  cases in 
the group MAPO index 0–5 (all bilateral). The more af-
fected locations were wrist/hand  (8%) in  HHWs, and 
the elbow (12%) in HCWs with MAPO index ≥ 5.01.
In regression analysis, ULS were more clearly associated 
with HCWs of group MAPO ≥ 5.01 (ORadj = 9.323, 95% 

Table 5. Multivariate regression analysis for neck/back pain (NBP) including only grade 2 or 3* identified in study groups – residential healthcare workers 
(HCWs) subdivided by exposure as assessed by MAPO [29–31] and home-based healthcare workers (HHWs) – and controls (administrative workers)

Exposure group p ORadj

95% CI
LL UL

Administrative workers (reference) 1.000 1.000 – –
HCWs

MAPO 0–5 0.034 2.222 1.063 4.647
MAPO ≥ 5.01 0.002 3.059 1.517 6.169

HHWs 0.000 3.453 1.732 6.884

* Grade 2 = grade 1 (discomfort in the back or in the neck with or without radiation into the leg to below the knee for at least 1 day during the preced-
ing 12 months; physical examination negative) and pain elicited by palpation of paravertebral muscle and/or spinal apophysis; grade 3 = grade 2 and 
positivity of direct and/or indirect Lasegue sign, with/without pain at mobilization (active/passive) [30,34,35].
Abbreviations as in Table 4.
ORadj were corrected for smoking history, previous pregnancies and ethnic origin.
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[14,43–46]. Because of the relatively reduced study pop-
ulation, statistical power analysis suggest that our result 
may be insufficient to draw more general conclusions. 
However, as previously stated, in occupational medicine 
researches a solid study design with rigorous case defini-
tion, selection of participants and good matching may of-
ten compensate such limitations [47].
Furthermore, the disorders underlying MSD are often un-
clear: few cases are clearly associated, for example, with 
herniated inter-vertebral disc or compression of the me-
dian nerve in the carpal tunnel, and more frequently MSD 
represent a  collection of unclear and “non-specific” 
symptoms [45,46,48].
Eventually, some reviews have hinted that occupational ex-
posure may be not important in the aetiology of back pain 
in general and in  HCWs in particular, contradicting both 
a huge amount of experimental laboratory studies showing 
evidence of short-term and long-term effects of manual han-
dling on NBP, and a large previous base of evidence [48–51]. 
These contradictory results are probably due to erratic case 
definitions in a  setting of general over-reporting  [14]. In-
deed, MDS in occupational settings are suspected to be large-
ly over-referred, in particular in certain European countries 
(i.e., Italy, France, Belgium and Luxemburg), where a statu-
tory presumptive etiological plausibility is assumed for sev-
eral MDS, and the workers, in order to achieve an economic 
compensation, only need to demonstrate that they are suffer-
ing from listed disease and that they have incurred the actual 
exposure during work tasks, or that they have done specified 
jobs. Again, because several National legislations for Health 
and Safety (in Italy, Legislative Decree No. 81/2008 [52]) are 
very protective towards employees with impaired medical 
fitness to work,  MDS  complaints might cause that the  af-
fected workers are assigned less physically demanding tasks, 
becoming instrumental to improvement of work position. As 
a consequence, fully anamnesis-based reports not supported 
by results of a physical evaluation of subjects should be criti-
cally assessed.

to patients than their counterparts in hospital settings, 
thus seemly explaining the  higher prevalence of  NBP 
in HHWs [21–23,33,38,39].
Developing or adapting appropriate risk assessment tools 
is therefore not only useful, but also even indispensable 
to a reliable understanding of the MSD issue [16,29,30], 
hopefully allowing HHWs to work healthier and longer. 
In the  global shortage of nursing professionals, this is 
not only an ethical issue, but also represents a  basis for 
the sustainability of advanced healthcare systems [40–42].
In general, our findings showed a  prevalence of  MDS 
in HCWs similar to the other Italian reports [29–31], but rel-
atively lower than in previous studies on HHWs [9,24,25]. 
More in details, our results confirmed a relevant prevalence 
of NBP/ULS (28.3%) in HCWs: HHWs (31%) and resi-
dential HCWs (34%) exposed to MAPO ≥ 5.01 showed 
a significantly higher prevalence of NBP, not only with re-
spect to reference group, but also with respect to HCWs 
exposed to a lower MAPO index. Moreover, HHWs more 
frequently reported lumbosacral MSD, whereas ULS were 
more frequently identified in residential HCWs.
In other words,  MAPO  index eventually retained its 
usefulness in the  identification of exposure groups as 
risk groups, with MAPO ≥ 5.01 associated with a  sig-
nificantly higher prevalence of  NBP: as prevalence 
of  MSD was similar in  HHWs and in  HCWs having 
a MAPO ≥ 5.01, the risk for NBP/USL may be regarded 
as similar [30,31].
However, several cautionary remarks are in need. For in-
stance, the very prevalence of work-related MSD in HCWs 
still remains a matter of debate. On the one hand, HCWs 
exposure to patient handling is variable among the institu-
tions and within the same institutions, and all the available 
analytical methods (i.e., PTAI, MAPO, TilThermometer 
and Dortmund) are encumbered with specific limitations 
[21,27–29]. On the other hand, MDS and mainly NBP/
ULS (in particular, in lumbosacral region) are very com-
mon, subjective complaints, with different case definition 
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