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Abstract
Background: The work of homecare nurses is different from that of general hospital nurses; therefore, it is nec-
essary to understand the risks of occupational diseases in homecare nurses.
Materials and Methods: In this retrospective cohort research conducted from 2000 to 2013, nursing staff com-
prised the sample obtained from the National Health Insurance Research Database. Nursing staff were sub-
grouped according to practice site into homecare, medical center, regional hospital, and local community
hospital nurses. The control group included 4,108 subjects.
Results: The risk of severe kidney disease was higher in homecare nurses than in medical center nurses (hazard
ratio [HR]: 7.3, 95% confidence interval [CI]: 2.45–21.78) and regional hospital nurses (HR: 3.30, 95% CI: 1.37–7.96).
The risk of severe liver disease was higher in homecare nurses than in medical center nurses (HR: 1.92, 95% CI:
1.10–3.35) and regional hospital nurses (HR: 2.06, 95% CI: 1.17–3.62).
Conclusions: The prevalence of occupational diseases was higher in homecare nurses than in noncaregivers.
The correlation between different practice environments and disease prevalence rates revealed that various
types of nurses can be ranked in the following order based on the prevalence of the aforementioned diseases:
homecare nurses > local community hospital nurses > regional hospital nurses > medical center nurses.
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Introduction
Given the uniqueness of the work of nursing staff and
their unique work conditions, such as 24-hour shifts,
nurses are often expected to play the roles of therapists,
caregivers, and educators. Due to patients’ increasing
demands for medical service quality and high nursing
workload, nursing staff have become a population
with high work fatigue.1,2 Studies have shown that many

nurses report high work stress.3 Shift work causes sleep
problems, which result from psychological, physiological,
and behavioral deviations caused by negative emotions.4

Mental exhaustion, inability to concentrate, work in-
efficiency, and low resilience result in not only poor
quality of care but also attrition among nurses.5

Studies have also found that muscular problems are
directly or indirectly proportional to the health of
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caregivers. The aforementioned factors may cause oc-
cupational diseases among nurses.6 In many studies,
the prevalence of several diseases, including muscu-
loskeletal diseases, genitourinary diseases, insomnia,
migraine, common diseases among women, menstrual
abnormalities, cancer,7–14 peptic ulcer problems,15 and
occupational tuberculosis,16 is much higher in caregiv-
ers than in noncaregivers due to the work characteris-
tics of caregivers.

Infection through needle contact is a potential occu-
pational injury in homecare nurses.17 Homecare nurses
differ from general hospital nurses, and their role is
more diverse than that of general hospital nurses. Pro-
viding homecare is complicated and stressful,18 and the
additional stress of this occupation may contribute to a
considerable burden of chronic disease. As the elderly
population increases rapidly, the prevalence of accom-
panying chronic diseases and dysfunctions also in-
creases,19 which, in turn, will consume a large amount
of medical and care resources in the long term, leading
to the increasing demand for long-term care and high-
lighting the role of homecare nurses in long-term care.

Past research has indicated that general hospital
nurses often develop diseases, but scant research on
homecare nurses providing long-term care has been
conducted.

This study explored whether homecare nurses are
at a high risk of a particular disease. The prevalence
of various diseases, including musculoskeletal dis-
eases, menstrual abnormalities, insomnia, and migraine,
was determined for homecare nurses relative to nurses
working in medical institutions, medical hospitals, re-
gional hospitals, and local community hospitals.

Materials and Methods
Data source
The study sample contained all medical claims data
of 2 821 069 participants randomly sampled from
the National Health Insurance Research Database
(NHIRD), and data were evaluated by performing a
retrospective cohort analysis. The NHIRD contains
the health care data of more than 99% of Taiwan’s
population of 23.38 million from 1996. The NHIRD
compiles general information, including demographic
data, clinic visit dates, diseases diagnoses, operation
codes, and prescriptions, and has been used widely in ac-
ademic studies. The study period was from 2000 to 2013.
International Classification of Disease, Ninth Revision,
Clinical Modification (ICD-9-CM) codes were to identify
diseases, and Charlson comorbidity index (CCI) scores20

were calculated for the two cohorts. By analyzing cohort
models, the disease risk among nurses was determined
in comparison with that in the general population.
The Institutional Review Board of Show Chwan
Memorial Hospital approved this study (IRB no.
1070402) and waived the requirement of informed
consent, because the data sets in the NHIRD contain
no identifiable personal information.

Study design
When screening the demographic database, the exclu-
sion criteria were people aged <18 years and male indi-
viduals. Second, the cohorts were sampled at a ratio of
1:4 by using the propensity score matching (PSM). The
nursing cohort was divided into the subgroups of
homecare, medical center, regional hospital, and local
community hospital nurses. To ensure that the cohort
of the homecare nurses was representative, homecare
nurses and controls with at least 6 years of work expe-
rience were selected between 2000 and 2013.

First, the nursing cohort (n = 4,108) and the non-
nursing cohort (n = 4,108) were matched to analyze
the disease prevalence rate in nurses and non-nurses.
Second, 316 nurses were included in the homecare
nurse cohort, and 1,264 nurses were included in each
non-homecare nurse cohort of medical center, regional
hospital, and local community hospital nurses, with
3,792 nurses in total (Fig. 1).

Definitions of variables and study outcome
The longitudinal case–control study was defined by ICD-
9-CM. This study estimated the prevalence of high-risk
diseases of nurses that have been confirmed in the litera-
ture, including myocardial infarction (ICD-9-CM code
410, 412), congestive heart failure (ICD-9-CM code
398.91, 402.01, 402.11, 402.91, 404.01, 404.03, 404.11,
404.13, 404.91, 404.93, 425.4–425.9, 428), peripheral vas-
cular disease (ICD-9-CM code 093.0, 437.3, 440, 441,
443.1–443.9, 447.1, 557.1, 557.9, v43.4), cerebrovascular
disease (ICD-9-CM code 362.34, 430–438), dementia
(ICD-9-CM code 290, 294.1, 331.2), chronic lung disease
(ICD-9-CM code 416.8, 416.9, 490–505, 506.4, 508.1,
508.8), peptic ulcer disease (ICD-9-CM code 531–534),
mild liver disease (ICD-9-CM code 070.22, 070.23,
070.32, 070.33, 070.44, 070.54, 070.6, 070.9, 570, 571,
573.3, 573.4, 573.8, 573.9, v42.7), diabetes mellitus
(ICD-9-CM code 250), hemiplegia or paraplegia (ICD-
9-CM code 334.1, 342, 343, 344.0–344.6, 344.9), renal dis-
ease (ICD-9-CM code 403.01, 403.11, 403.91, 404.02,
404.03, 404.12, 404.13, 404.92, 404.93, 582, 583.0–583.7,
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585, 586, 588.0, v42.0, v45.1, v56), cancer (ICD-9-CM
code 140–172, 174–195.8, 200–208, 238.6), severe liver
disease (ICD-9-CM code 456.0–456.2, 572.2–572.8),
metastatic carcinoma (ICD-9-CM code 196–199), disk
displacement (ICD-9-CM code 722), low back pain
(ICD-9-CM code 724.2), back pain (ICD-9-CM code
724.5), peptic ulcer (ICD-9-CM code 531–534), men-
strual abnormalities (ICD-9-CM codes 625.3, 625.4,
and 626), migraine (ICD-9-CM code 346), sleep disorders
(ICD-9-CM code 780.5), and tuberculosis (ICD-9-CM
codes 010–018). Excluding the latent observation
period of the first year of the disease, this study inves-
tigated the disease risk ratio between homecare nurses
and non-homecare nurses.

Statistical analysis
In this study, the paired t test, McNemar test,
Kaplan–Meier curves, and Cox regression were

mainly applied to obtain statistical values and risk
assessment statistics, such as hazard ratios (HRs).
The matching method applied in this study was
PSM, which is the most commonly used method
in current big data research. The PSM can effec-
tively reduce the impact of confounding factors.
By using the observed baseline covariates, the
homecare group was assigned through PSM; the
distribution of baseline covariates was similar
between the homecare and comparison groups.
This could have weakened the effects of confound-
ing factors, including smoking, alcohol intake,
and other lifestyle factors in the PSM. All statistical
analyses were executed by using SAS software (ver-
sion 9.1), R (version 3.1), and SPSS (version 21). All
statistical results were interpreted as statistically
significant differences with a two-tailed p-value of
<0.05.

FIG. 1. Enrollment of the study sample. Study subjects were identified from a nationwide cohort of
2,821,069 people from 1 January 2000 to 31 December 2013 and were divided into the homecare nurse
cohort (n = 316) and the comparison group (medical center, regional hospital, and local community nurses,
n = 1,264) composed of age- and propensity score-matched people.
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Results
Disease prevalence rate of nurses and non-nurses
The disease prevalence rate is provided in Table 1. The
results showed that nurses (13.4%) had a statistically sig-
nificant higher prevalence of chronic lung disease than
non-nurses (7.4%; p < 0.001). The prevalence of connec-
tive tissue disease was higher among nurses (4.1%) than
among non-nurses (3.0%; p = 0.006). The prevalence of
peptic ulcer disease was higher among nurses (24.1%)
than among non-nurses (19.0%) ( p < 0.001). The preva-
lence of mild liver disease was higher among nurses
(16.0%) than among non-nurses (9.7%) ( p < 0.001).
The prevalence of severe liver disease was higher
among nurses (6.7%) than among non-nurses (3.6%;
p < 0.001). The prevalence of disk displacement was
higher among nurses (11.6%) than among non-nurses
(7.8%; p < 0.001). The prevalence of low back pain was
lower among nurses (7.9%) than among non-nurses
(8.4%; p = 0.005). The prevalence of back pain was the
same (4.9%) among nurses and non-nurses ( p = 0.008).
The prevalence of menstrual abnormalities was higher
among nurses (18.1%) than among non-nurses (17.8%;
p = 0.001). The prevalence of migraine was higher
among nurses (4.6%) than among non-nurses (3.2%;
p < 0.001). The prevalence of tuberculosis was higher
among nurses (0.7%) than among non-nurses (0.3%;
p < 0.001). The prevalence of sleep disorders was higher
among nurses (17.0%) than among non-nurses (16.4%;
p < 0.001).

Disease prevalence rate of homecare nurses
and general hospital nurses
The disease prevalence rate in homecare nurses (older
than 6 years of seniority) and general hospital nurses is
provided in Table 1. The results showed that the preva-
lence of chronic lung disease was 17.1% in homecare
nurses, which is higher than that (10.0%) in medical cen-
ter nurses ( p = 0.001). The prevalence of ulcerative dis-
eases was higher in homecare nurses (25.9%) than in
medical center nurses (18.6%; p = 0.002). The prevalence
of mild liver disease was 22.8% in homecare nurses in
comparison with 13.7% in medical center nurses, 15.6%
in regional hospital nurses, and 17.0% in local community
hospital nurses ( p < 0.001, 0.003, and 0.045, respectively).
The prevalence of severe kidney disease was higher in
homecare nurses (3.5%) than in medical center nurses
(0.7%; p = 0.001). The prevalence of severe liver disease
was 10.4% in homecare nurses in comparison with
5.9% in medical center nurses and 6.1% in regional hos-
pital nurses ( p = 0.008, 0.022, respectively). The preva-

lence of disk displacement was higher in homecare
nurses (13.6%) than in medical center nurses (8.4%;
p = 0.017). The prevalence of low back pain was higher
in homecare nurses (9.5%) than in medical center nurses
(5.3%; p < 0.001). The prevalence of backache was higher
in homecare nurses (7.0%) than in medical center nurses
(2.9%) and regional hospital nurses (4.4%) ( p = 0.001,
0.037, respectively). The prevalence of menstrual abnor-
malities was higher in homecare nurses (19.3%) than in
medical center nurses (18.2%; p = 0.001). The prevalence
of migraine was higher in homecare nurses (6.6%) than
in medical center nurses (3.7%, p = 0.001). The prevalence
of tuberculosis was higher in homecare nurses (1.3%)
than in medical center nurses (0.6%; p = 0.044). The prev-
alence of sleep disorders was higher in homecare nurses
(18.4%) than in medical center nurses (14.6%; p < 0.001).

Comparison of HR between homecare nurses
and general hospital nurses
The HR of homecare nurses and general hospital nurses
is displayed in Table 2. The results showed a significant
HR for chronic lung disease in homecare nurses (HR:
1.84, 95% confidence interval [CI]: 1.12–3.04). The risk
of mild liver disease was higher in homecare nurses
than in medical center nurses (HR: 2.00, 95% CI: 1.30–
3.08), regional hospital nurses (HR: 1.53, 95% CI: 1.01–
2.32), and local community nurses (HR: 1.59, 95% CI:
1.05–2.42). The risk of severe kidney disease was higher
in homecare nurses than in medical center nurses (HR:
7.3, 95% CI: 2.45–21.7) and regional hospital nurses
(HR: 3.30, 95% CI: 1.37–7.96). The risk of severe liver
disease was higher in homecare nurses than in medical
center nurses (HR: 1.92, 95% CI: 1.10–3.35) and regional
hospital nurses (HR: 2.06, 95% CI: 1.17–3.62). The HR of
intervertebral disk displacement in homecare nurses was
1.84 (95% CI: 1.19–2.85). The HR of back pain in home-
care nurses was 1.86 (95% CI: 1.22–2.86). The HR of
back pain in homecare nurses was 2.49 (95% CI: 1.47–
4.23). The HR of menstrual abnormalities in homecare
nurses was 1.33 (95% CI: 1.00–1.76). Compared with
medical center nurses, the HR of migraine in homecare
nurses was 1.86 (95% CI: 1.11–3.12). The HR of sleep
disorder in homecare nurses was 1.46 (95% CI: 1.08–
1.96).

Comparison of the risks of diseases across
different age groups
The HRs of homecare nurses and general hospital nurses
across different age groups are shown in Tables 3 and 4.
The results showed a significant HR for chronic lung
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disease in 31–40-year-old homecare nurses compared
with similarly aged medical center nurses (HR: 2.42,
95% CI: 1.11–5.29). The risk of mild liver disease was
higher in 21–30-year-old homecare nurses than in simi-
larly aged medical center nurses (HR: 13.83, 95% CI:
1.44–20+), in 31–40-year-old homecare nurses than in
similarly aged medical center nurses (HR: 2.5, 95% CI:
1.16–5.43), and in 41–50-year-old homecare nurses rela-
tive to similarly aged medical center nurses (HR: 2.24,
95% CI: 1.17–4.28), relative to regional hospital nurses
(HR: 2.4, 95% CI: 1.25–4.61), and relative to local com-
munity hospital nurses (HR: 2.26, 95% CI: 1.18–4.33).

The risk of severe kidney disease was higher in 41–50-
year-old homecare nurses than in similarly aged medical
center nurses (HR: 6.07, 95% CI: 1.01–36.3) and in 51-
year-old or older homecare nurses than in similarly
aged medical center nurses (HR: 5.43, 95% CI: 1.21–
24.25). The risk of severe liver disease was higher in
homecare nurses older than 51 years of age than in sim-
ilarly aged medical center nurses (HR: 3.45, 95% CI:
1.05–11.31). The risk of intervertebral disk displacement
was higher in 31–40-year-old homecare nurses than in
similarly aged medical center nurses (HR: 2.34, 95%
CI: 1.19–4.59), relative to local community nurses (HR:

Table 2. Adjusted Hazard Ratio of Different Comorbidities by Medical Institutions

Homecare vs. center Homecare vs. regional Homecare vs. local

Case/control HR (95% CI) Case/control HR (95% CI) Case/control HR (95% CI)

Chronic lung disease 22/51 1.84 (1.12–3.04)* 22/80 1.11 (0.69–1.79) 22/75 1.21 (0.75–1.95)
Peptic ulcer disease 36/117 1.37 (0.94–1.99) 36/171 0.86 (0.60–1.23) 36/145 1.02 (0.71–1.48)
Mild liver disease 30/65 2.00 (1.30–3.08)** 30/85 1.53 (1.01–2.32)* 30/79 1.59 (1.05–2.42)*
Renal disease 9/5 7.3 (2.45–21.78)*** 9/11 3.30 (1.37–7.96)** 9/17 2.13 (0.95–4.77)
severe liver disease 18/39 1.92 (1.10–3.35)* 18/36 2.06 (1.17–3.62)* 18/46 1.60 (0.93–2.76)
Intervertebral disk disorders 29/65 1.84 (1.19–2.85)** 29/111 1.04 (0.69–1.57) 29/107 1.08 (0.72–1.63)
Lumbago 30/70 1.86 (1.22–2.86)** 30/116 1.06 (0.71–1.58) 30/108 1.13 (0.76–1.7)
Backache 22/37 2.49 (1.47–4.23)** 22/56 1.62 (0.99–2.65) 22/86 1.04 (0.65–1.67)
Menstruation disorders 61/227 1.33 (1.00–1.76)* 61/225 1.10 (0.83–1.46) 61/229 1.03 (0.78–1.37)
Migraine 21/47 1.86 (1.11–3.12)* 21/65 1.32 (0.81–2.16) 21/57 1.50 (0.91–2.48)
Tuberculosis 4/8 2.02 (0.61–6.71) 4/11 1.46 (0.47–4.59) 4/6 2.70 (0.76–9.57)
Sleep disturbances 58/181 1.46 (1.08–1.96)* 58/211 1.14 (0.85–1.52) 58/244 0.98 (0.73–1.30)

Cox regression analysis among nurses working in different medical institutions (adjusted for age and index date) was used for analysis.
*p < 0.05; **p < 0.01;***p < 0.001.
CI, confidence interval; HR, hazard ratio.

Table 3. Adjusted Hazard Ratio Among Nurses Working in Different Medical Institutions Classified by Age

Age
Homecare vs. center Homecare vs. regional Homecare vs. local

HR (95% CI) HR (95% CI) HR (95% CI)

Chronic lung disease 21–30 1.35 (0.14–12.98) 0.82 (0.10–7.01) 20+ (0–20+)
31–40 2.42 (1.11–5.29)* 1.68 (0.80–3.51) 1.31 (0.64–2.67)
41–50 1.56 (0.66–3.70) 1.01 (0.44–2.31) 1.16 (0.50–2.66)
>51 1.58 (0.50–4.95) 0.71 (0.24–2.05) 0.92 (0.31–2.71)

Peptic ulcer disease 21–30 1.87 (0.34–10.24) 1.15 (0.23–5.72) 1.82 (0.33–9.96)
31–40 1.65 (0.85–3.20) 0.91 (0.49–1.71) 1.11 (0.59–2.11)
41–50 1.72 (0.95–3.12) 1.08 (0.61–1.90) 1.34 (0.75–2.38)
>51 0.76 (0.34–1.69) 0.53 (0.24–1.17) 0.58 (0.26–1.29)

Mild liver disease 21–30 13.83 (1.44–20+)* 3.32 (0.74–14.82) 1.52 (0.40–5.73)
31–40 2.50 (1.16–5.43)* 1.92 (0.92–4.04) 1.61 (0.78–3.32)
41–50 2.24 (1.17–4.28)* 2.40 (1.25–4.61)** 2.26 (1.18–4.33)*
>51 0.62 (0.18–2.09) 0.37 (0.11–1.22) 0.66 (0.19–2.23)

Renal disease 21–30 20+ (0–20+) 20+ (0–20+) 20+ (0–20+)
31–40 20+ (0–20+) 20+ (0–20+) 4.04 (0.25–64.56)
41–50 6.07 (1.01–36.3)* 2.42 (0.58–10.11) 2.42 (0.58–10.14)
>51 5.43 (1.21–24.25)* 2.67 (0.75–9.45) 1.42 (0.45–4.47)

Severe liver disease 21–30 20+ (0–20+) 20+ (0–20+) 0.61 (0.08–4.98)
31–40 1.81 (0.79–4.17) 2.32 (0.97–5.53) 1.82 (0.79–4.18)
41–50 1.10 (0.37–3.32) 1.35 (0.43–4.18) 1.24 (0.40–3.80)
>51 3.45 (1.05–11.31)* 2.09 (0.72–6.12) 2.59 (0.85–7.91)

Cox regression analysis among different medical institutions (adjusted for age and index date) was used for analysis.
*p < 0.05; **p < 0.01.
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2.03, 95% CI: 1.05–3.94); 41–50-year-old homecare nurses
relative to regional hospital nurses (HR: 0.27, 95% CI:
0.08–0.87), local community nurses (HR: 0.23, 95% CI:
0.07–0.74); and older than 51 years old relative to medical
center nurses (HR: 3.88, 95% CI: 1.71–8.81). The risk of
low back pain was higher in 31–40-year-old homecare
nurses than in similarly aged medical center nurses (HR:
2.43, 95% CI: 1.27–4.65). The risk of back pain was higher
in 31–40-year-old homecare nurses than in similarly aged
medical center nurses (HR: 2.4, 95% CI: 1.01–5.72) and in
older than 51-year-old homecare nurses than in similarly
aged medical center nurses (HR: 5.12, 95% CI: 1.37–
19.07). The risk of menstrual abnormalities was higher
in 31–40-year-old homecare nurses than in similarly
aged medical center nurses (HR: 1.69, 95% CI: 1.12–
2.54) and regional hospital nurses (HR: 1.52, 95% CI:
1.00–2.31). The risk of migraine was higher in 31–40-
year-old homecare nurses than in similarly aged regional
hospital nurses (HR: 2.37, 95% CI: 1.05–5.35) and in 51-
year-old homecare nurses than in similarly aged medical
center nurses (HR: 3.81, 95% CI: 1.28–11.35). The risk
of sleep disorders was higher in 31–40-year-old homecare
nurses than in similarly aged regional hospital nurses (HR:

1.65, 95% CI: 1.05–2.6) and in older than 51-year-old
homecare nurses than in similarly aged medical center
nurses (HR: 2.07, 95% CI: 1.12–3.83).

Comprehensive analysis of disease risks
in all institutional nurses
Kaplan–Meier curves were used to assess the cumula-
tive risks of diseases in all institutional nurses, and sig-
nificance was determined by using the log-rank test
(Figs. 2–4).

The risk of chronic lung disease was significantly
higher in homecare nurses than in non-homecare
nurses ( p = 0.018). Similar results were obtained for
the risks of mild liver disease ( p = 0.016), severe kid-
ney disease ( p = 0.001), intervertebral disk displacement
( p = 0.001), and low back pain ( p = 0.001). The risks of
back pain ( p < 0.001) and sleep disorders ( p < 0.001)
were significantly higher.

Discussion
In this study, comparison of nurses and non-nurses
showed that nurses had higher risks of chronic lung
disease, connective tissue disease, ulcer disease, mild

Table 4. Adjusted Hazard Ratio Between Medical Institutions Classified By Age

Age
Homecare vs. center Homecare vs. regional Homecare vs. local

HR (95% CI) HR (95% CI) HR (95% CI)

Intervertebral disk disorders 21–30 8.16 (0.74–20+) 20 (0–20+) 2.1 (0.38–11.47)
31–40 2.34 (1.19–4.59)* 1.68 (0.89–3.2) 2.03 (1.05–3.94)*
41–50 0.42 (0.13–1.37) 0.27 (0.08–0.87)* 0.23 (0.07–0.74)*
>51 3.88 (1.71–8.81)** 1.18 (0.60–2.32) 1.61 (0.80–3.25)

Lumbago 21–30 1.35 (0.14–12.98) 1.02 (0.11–9.09) 1.29 (0.13–12.43)
31–40 2.43 (1.27–4.65)** 1.31 (0.72–2.38) 1.44 (0.79–2.65)
41–50 1.23 (0.53–2.84) 0.79 (0.35–1.76) 0.78 (0.35–1.74)
>51 2.02 (0.87–4.73) 1.02 (0.46–2.22) 1.15 (0.52–2.54)

Backache 21–30 2.04 (0.37–11.13) 7.88 (0.71–20+) 4.2 (0.59–20+)
31–40 2.40 (1.01–5.72)* 1.88 (0.82–4.32) 0.93 (0.43–2.00)
41–50 1.95 (0.79–4.78) 2.21 (0.88–5.54) 1.00 (0.44–2.29)
>51 5.12 (1.37–19.07)* 0.81 (0.31–2.13) 0.98 (0.37–2.62)

Menstruation disorders 21–30 1.82 (0.64–5.17) 1.14 (0.41–3.19) 0.41 (0.16–1.06)
31–40 1.69 (1.12–2.54)* 1.52 (1.00–2.31)* 1.34 (0.88–2.04)
41–50 0.93 (0.54–1.60) 0.68 (0.40–1.16) 0.75 (0.44–1.28)
>51 1.66 (0.83–3.29) 1.30 (0.66–2.55) 1.41 (0.72–2.79)

Migraine 21–30 3.97 (0.25–20+) 0.59 (0.07–4.76) 0.96 (0.11–8.63)
31–40 1.79 (0.82–3.90) 2.37 (1.05–5.35)* 1.59 (0.73–3.43)
41–50 1.12 (0.42–3.01) 0.67 (0.26–1.74) 1.00 (0.38–2.68)
>51 3.81 (1.28–11.35)* 1.95 (0.74–5.12) 2.59 (0.94–7.14)

Tuberculosis 31–40 1.34 (0.14–12.9) 0.67 (0.08–5.57) 1.00 (0.11–8.98)
41–50 4.03 (0.57–20+) 1.99 (0.37–10.8) 20.00 (0.0–20.+)
>51 1.35 (0.14–13+) 4.08 (0.26–20+) 2.04 (0.18–22.4)

Sleep disturbances 21–30 1.89 (0.49–7.30) 1.01 (0.28–3.57) 0.64 (0.19–2.15)
31–40 1.53 (0.98–2.39) 1.65 (1.05–2.60)* 1.08 (0.70–1.66)
41–50 1.01 (0.57–1.79) 0.82 (0.47–1.46) 0.84 (0.47–1.49)
>51 2.07 (1.12–3.83)* 0.99 (0.56–1.75) 1.09 (0.61–1.93)

Cox regression analysis among nurses working in different medical institutions (adjusted for age and index date) was used for analysis.
*p < 0.05; **p < 0.01.
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FIG. 2. Cumulative incidence of overall chronic lung disease in homecare, medical center, regional
hospital, and local community hospital nurse cohorts.

FIG. 3. Cumulative incidence of overall severe liver disease between homecare, medical center, regional
hospital, and local community hospital nurse cohorts.
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liver disease, severe liver disease, intervertebral disk
displacement, low back pain, back pain, menstrual ab-
normalities, migraine, tuberculosis, and sleep disor-
ders. The prevalence of diseases in nurses was higher
and significantly different than those in non-nurses
( p < 0.005).

Comparison of disease risk between homecare nurses
and general hospital nurses revealed that the risk ratio
was not significant for ulcerative diseases and tuberculosis
in homecare nurses, but the prevalence of these diseases
was still higher than that in general hospital nurses. The
prevalence of chronic lung disease, mild liver disease, se-
vere kidney disease, severe liver disease, intervertebral disk
displacement, low back pain, back pain, menstrual abnor-
malities, migraine, and sleep disorders was significantly
higher than that in general hospital nurses. Especially,
the prevalence of mild liver disease was higher in home-
care nurses than in medical center, regional hospital, and
local community hospital nurses.

Based on the work environment, various types of
nurses can be ranked in the following order based on
the prevalence of diseases: homecare nurses > local
community hospital nurses > regional hospital nurses
> medical center nurses.

Comparison of age groups revealed that the risk of
mild liver disease in homecare nurses aged 21–30
years was higher than that in the same age group.
The risk of chronic lung disease, mild liver disease, in-
tervertebral disk displacement, low back pain, back
pain, menstrual abnormalities, migraine, and sleep dis-
orders was higher in homecare nurses aged 31–40 years
than in general hospital nurses. The risks of mild liver
disease and disk displacement were higher in 41–50-
year-old homecare nurses than in general hospital
nurses. The risks of severe kidney disease, severe liver
disease, intervertebral disk displacement, migraine,
and sleep disorders were significantly higher in home-
care nurses aged older than 51 years than in general
hospital nurses.

Past research indicates that medical personnel are in
direct contact with tuberculosis patients; thus, medical
personnel work in a high-risk environment. Therefore,
the risk of tuberculosis is higher in nurses than in the
general population.21,22 Therefore, the risk of tubercu-
losis was determined in this study. The results showed
that the risk of tuberculosis was significantly higher in
homecare nurses, but its occurrence was still higher
in homecare nurses than in general hospital nurses.

FIG. 4. Cumulative incidence of overall severe kidney disease in homecare, medical center, regional
hospital, and local community hospital nurse cohorts.
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Chronic lung disease is associated with smoking, and
the risk of chronic lung disease is also increased with
exposure to secondhand smoke.23 However, the preva-
lence of chronic lung disease was higher in homecare
nurses than in non-homecare nurses. It can be inferred
that the environment of homecare is a complex envi-
ronment unlike the environment of a general medical
institution. Homecare nurses visit the patient’s home
to provide care services, leading to chronic lung dis-
ease. The cause of the disease in homecare nurses is
yet to be further explored.

In the definition of liver disease in this study,24,25 in
addition to chronic hepatitis-related diseases, hepatitis
B and C were also included. Nurses often need to pump
blood, apply injections, and other tasks, conferring the
risk of needle contact or blood contact. Accidental nee-
dlestick injury may lead to infection with hepatitis B or
C through blood contact. Because of blood contact of
nurses during suturing and surgery, they are at a high
risk of hepatitis infection.26,27 In another study, it was
found that the proportion of infected homecare nurses
was higher than that of general hospital nurses. The
reason may be that the homecare nurses were different
from general hospital nurses.28 Some of the homecare
patients are bedridden for a long time and cannot
move. Homecare nurses are often exposed to vomiting,
urine, feces, etc. of patients. Therefore, they are often
exposed to body fluids and blood contact, which are
risk factors for hepatitis; thus, the risk of liver disease
is high for homecare nurses than for general medical
nurses.

Musculoskeletal disorders such as disk displacement,
low back pain, and back pain are the most common
diseases among nurses because they need to help pa-
tients turn over, etc. The results of this study showed
that the prevalence of back pain was significantly
higher in homecare nurses than in general hospital
nurses. In past studies, the prevalence of lower back
pain was the most related to turn over patients.29

Homecare patients are mostly in bed for a long time,
and their mobility is low. It takes more physical effort
to help such patients turn over and do bed rehabilita-
tion, which leads to an increase in the prevalence of
back pain.

Limitations
This study obtained the sample from the NHIRD of
Taiwan. The data sets of the nursing staff’s workload,
lifestyle, socioeconomic background, and marital status
were not available. In addition, clinical data were not

available to verify the accuracy of ICD-9-CM codes
in the NHIRD. Clinicians enter disease codes, human
input may result in classification errors, and diagnostic
errors made by physicians are also possible. Nurses
with other medical conditions may have preferentially
selected homecare occupations, but this seems unlikely.

Conclusions
The prevalence of chronic lung disease, peptic ulcer
disease, mild liver disease, severe kidney disease, severe
liver disease, intervertebral disk displacement, low back
pain, back pain, menstrual abnormalities, migraine, tu-
berculosis, and sleep disorders was higher in homecare
nurses than in general hospital nurses. The correlation
between different institutions and disease prevalence
rates revealed that various types of nurses can be
ranked in the following order based on the prevalence
of the aforementioned diseases: homecare nurses >
local community hospital nurses > regional hospital
nurses > medical center nurses.

Heavy workloads, long working hours, workplace
stress, rotating nightshifts, and inadequate coping skills
may explain our epidemiological findings of higher
risks for liver diseases in homecare nurses. This
might help improve our health policies for homecare
nurses. Education programs may be helpful in reducing
the prevalence of liver diseases among homecare
nurses.
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