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Purpose: To investigate morbidity associated with overweight and obesity in health personnel
and compare the differences among work roles.

Materials and methods: This retrospective cohort study examined measurements obtained
during employee medical checkups between 2007 and 2016 in a Taiwan medical center. BMI
was used to define overweight (=24 and <27 kg/m?) and obesity (227 kg/m?). Morbidity refers
to prevalence, period incidence proportion, and incidence rate. Multivariable Cox model was
used to estimate the HRs and 95% CI of the incidence proportion across work roles.

Results: Ten thousand six hundred fifty-one health personnel with 24,295 BMI measurements
were recruited. Mean age was 33.4%10.7 years and 72.4% was female. In total, 1,992 (8.2%)
health personnel were underweight, 13,568 (55.8%) had a normal BMI, 5,097 (21%) were
overweight, and 3,638 (15%) were obese. Five thousand nine hundred one health personnel with
31,172 different interval-year arrangement combinations were obtained. The incidence propor-
tion of overweight and obesity was 1,947 (6.2%) and 1,494 (4.8%), respectively. The incidence
rate was 37/1,000 and 15/1,000 person-years, respectively. Compared with that in supporting
staff, the HR of overweight in doctors, nurses, and allied health professionals was 0.93 (95%
CI=0.73-1.18, P=0.553), 0.92 (95% CI =0.73-1.16, P=0.491), and 0.85 (95% CI=0.67-1.09,
P=0.202), respectively. Similarly, the HR of obesity was 0.86 (95% CI =0.66—1.14, P=0.301),
0.89 (95% CI=0.67-1.18, P=0.430), and 0.84 (95% CI =0.63-1.13, P=0.248), respectively.
Conclusion: In health personnel, the prevalence of overweight and obesity was 21% and 15%,
respectively. The incidence proportion was 6.2% and 4.8%, respectively. Morbidity across the
four health work roles examined was not significantly different.
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Introduction
Obesity (BMI 230 kg/m?) and overweight (BMI 225 to <29.9 kg/m?) are significantly

associated with excess morbidity and mortality."! Obesity* "

and overweight'*'¢ are
associated with >200 comorbidities. Obesity and overweight represent a rapidly grow-
ing threat to the health of people in an increasing number of countries.!” In 2016,
39.1% and 38.5% of adult (=18 years) women and men, respectively, were overweight
or obese worldwide. Furthermore, the mean BMI increased in both men and women
from 21.5% to 38.9% during 1975-2016.1¢

Health personnel consist of men and women working in the provision of health
services as individual practitioners or employees of health institutions and programs,

regardless of professional training or public regulation. “Health personnel,” originally
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introduced as “health manpower” in 1966—1967, is a MeSH
term introduced in 1992 from a discursive dictionary of health
care. The currently more familiar terms include “healthcare
providers,” “health service providers,” and “health workers,”
referring to persons who provide health services. Occupa-
tions in this submajor group are classified into several minor
groups. According to the ISCO, health workers are classified
as health professionals, health associate professionals, per-
sonal care workers in health services, health management,
supporting personnel, etc.'® Health professionals are classi-
fied into 12 subgroups such as doctors, nurses, pharmacists.
Health associate professionals are classified into 16 sub-
groups. They work long hours, are exposed to occupational
hazards,? and have higher levels of illness-related absence,
dissatisfaction, distress, and “burnouts” at work than staff in
other sectors.?! However, little is known regarding the health
differences among these health work roles.

Overweight and obesity are significant issues among
health personnel. The prevalence of obesity and overweight
in health personnel ranged from 8.5% to 60% in different
studies.??? In Taiwan, only two studies have investigated the
prevalence of overweight and obesity in hospital employees:
the first, conducted in 1993,** demonstrated the association
of overweight and obesity in hospital employees with a
significantly increased risk of developing diabetes, hyperten-
sion, hypertriglyceridemia, and hyperuricemia; the second,
conducted in 2003,% showed the independent association of
these conditions with cardiovascular risk factors. Our aim
was to investigate the current morbidity rate of overweight
and obesity in health personnel and compare differences
across health work roles.

Materials and methods

This retrospective cohort study examined the BMI measure-
ments obtained during employee medical checkups between
2007 and 2016 at the teaching medical center, Taipei Veterans
General Hospital in Taiwan. The hospital arranged the health
examinations of health personnel according to each staff
member’s age, job position, work risk, and insurance status
as required by law. All first-level supervisors and special work
health personnel who are exposed to loud noise, radiation,
dust, and formaldehyde were required to do an annual health
examination. All health personnel younger than 40 years were
required to receive a health examination every 5 years. For
health personnel older than 40 years and who have public
insurance, they were required to receive a health examination
every 2 years; for those who are older than 40 years and who
have labor insurance, they were required to receive a health

examination every 3 years. The research protocol and access
to the data were approved by the institutional review board
of the Taipei Veterans General Hospital (approval number:
2017-08-009AC). For those investigators who did not have
access to formal ethics review committees, we had a waiver of
health professional consent by the IRB of the Taipei Veterans
General Hospital. We followed the principles on patient data
confidentiality as outlined in the Declaration of Helsinki.
The selected health personnel were aged between 18 and 66
years. The current ISCO is very detailed. Thus, we simplified
the classification according to health work roles (ie, doctors,
nurses, AHP, and supporting staff). This classification was
previously used in another study.?

BMI was calculated as the ratio of body weight (in kilo-
grams) divided by the square of height (in meters). According
to the Bureau of Health Promotion, Department of Health in
Taiwan, a BMI denotes underweight (<18.5 kg/m?), normal
weight (>18.5 to <24 kg/m?), overweight (224 to <27 kg/m?),
and obesity (=27 kg/m?).”’

The term “morbidity rate” refers to the prevalence or
incidence, epidemiologically.?® The prevalence, period inci-
dence proportion, and incidence rate were calculated. We
used fixed-interval and nonfixed-interval statistical methods
to calculate these morbidity rates. If a health personnel
had 10 BMI measurements in 10 years, a total of 45 (ie,
9+8+7+6+5+4+3+2+1) BMI measurements with different
interval years were obtained. We calculated all 1- to 9-year
interval data to determine the exact period incidence.

Microsoft Excel (Microsoft Corporation, Redmond, WA,
USA) was used for data cleaning. Continuous variables were
expressed as mean and standard deviation, while categorical
variables were expressed as frequencies with accompanying
percentages. We used the multivariable Cox regression model
to estimate the HRs and 95% CI of the incidence proportion
across health work roles adjusted by sex and age.” Statisti-
cal significance was set at P<(.05. Statistical analysis was
performed using the statistical software package for social
sciences, SPSS® version 20.0 (IBM SPSS Inc., Chicago,
IL, USA).

Results

From 2007 to 2016, the hospital had an average of 5,988
health personnel, 95% of these health personnel completed
their health examination program according to the regula-
tions. For the analysis of prevalence, 10,651 health personnel
with 24,295 BMI measurements obtained from 2007 to 2016
were selected. The basic demographic characteristics of these
10,651 health personnel are shown in Table 1. Mean age was
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33.4410.7 years and the majority (72.4%) was female. The
distribution of doctors, nurses, AHP, and supporting staff
was 22.5%, 44.4%, 13.4%, and 19.6%, respectively. All of
them provided 1-10 BMI measurements during the period
of investigation according to their age and health work roles.
Table 2 compares the prevalence of underweight, normal,
overweight, and obese by measurement years. Among the
24,295 BMI measurements, the numbers and percentages of
personnel with underweight, normal BMI, overweight, and
obese were 1,992 (8.2%), 13,568 (55.8%), 5,097 (21%), and
3,638 (15%), respectively. Overall prevalence of overweight
and obesity was 36%.

To analyze incidence, we excluded those who provided
only a single BMI measurement and those not at risk of obese
or overweight initially. In total, 5,901 health personnel with
31,172 different interval-year arrangement combinations
were obtained, with a mean age of 35.2+10.4 years and a
larger female proportion (80.6%). The distribution of doctors,

nurses, AHP, and supporting staff was 17.7%, 47.5%, 17.4%,
and 17.4%, respectively, for overweight incidence (Table 1).
Table 3 shows the incidence proportion of overweight and
obesity in four health work roles for the 1- to 8-year period.
Nine-year period data were not shown due to the small
sample size. Overall incidence proportion of overweight and
obesity in health personnel was 6.2% and 4.8%, respectively.
The incidence proportion of overweight in doctors, nurses,
AHP, and supporting staff was 6.7%, 6.7%, 5.7%, and 6%,
respectively. The incidence proportion of obesity in doctors,
nurses, AHP, and supporting staff was 6.4%, 4.1%, 4%, and
4.9%, respectively. Health personnel had a 3.9% and 3.1%
chance of becoming overweight and obese, respectively,
a year after their first BMI measurement. The incidence
proportion of overweight and obesity in health personnel, 9
years after their first BMI measurement, was 7.6% and 6.8%,
respectively. There was a trend toward a higher incidence
proportion of overweight and obesity in health personnel at

Table | Characteristics of health personnel at initial body mass index measurements

Prevalence Overweight incidence Obese incidence
Variables Mean SD Mean SD Mean SD
n % n % n %
Age (20-65 years) 334 10.7 352 10.4 364 10.7
Sex
Female 7,707 7240 3,352 80.60 3,927 74.90
Male 2,944 27.60 808 19.40 1,315 25.10
Role
Doctor 2,400 22.50 738 17.70 1,022 19.50
Nurse 4,733 44.40 1,976 47.50 2,299 43.90
AHP 1,430 13.40 724 17.40 872 16.60
Support staff 2,088 19.60 722 17.40 1,049 20.00
Total 10,651 100 4,160 100 5,242 100
Abbreviation: AHP, allied health professional.
Table 2 Comparisons on the prevalence of underweight, normal, overweight, and obese by measurement years
Variables Underweight n (%) Normal BMI n (%) Overweight n (%) Obesity n (%) Total
Year
2007 97 (6.7) 753 (51.7) 344 (23.6) 262 (18) 1,456
2008 292 (8.6) 1,999 (58.8) 687 (20.2) 421 (12.4) 3,399
2009 305 (9.9) 1,836 (59.6) 554 (18) 387 (12.6) 3,082
2010 143 (6.6) 1,099 (50.9) 540 (25) 379 (17.5) 2,161
2011 95 (10.9) 529 (60.7) 143 (16.4) 105 (12) 872
2012 155 (6.5) 1,224 (50.9) 597 (24.8) 427 (17.8) 2,403
2013 300 (10.5) 1,694 (59) 485 (16.9) 390 (13.6) 2,869
2014 278 (8.4) 1,903 (57.5) 678 (20.5) 448 (13.5) 3,307
2015 161 (6.3) 1,382 (54.1) 561 (22) 450 (17.6) 2,554
2016 166 (7.6) 1,149 (52.4) 508 (23.2) 369 (16.8) 2,192
Total 1,992 (8.2) 13,568 (55.8) 5,097 (21) 3,638 (15) 24,295

Abbreviation: BMI, body mass index.
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Table 3 Period incidence proportion of overweight and obesity across four different health work roles, presented as numbers and

percentages
Overweight Obesity

Interval\ | Doctor Nurse AHP (%) | Supporting | Total (%) | Doctor Nurse AHP Supporting | Total (%)
role (%) (%) staff (%) (%) (%) (%) staff (%)
| year 60 (4.5) 23 (3.1) 51 (4.2) 28 (3.4) 162 (3.9) 57 (4.3) 13 (1.8) 32 (2.6) |26(3.1) 128 (3.1)
2 years 91 (6) 112 (5) 101 (5.3) | 96 (4.5) 400 (5.1) 81 (5.3) 70 (3.1) 55(29) |81 38 287 (3.7)
3 years 61 (7.8) 21 (4) 49 (5.5) 77 (5.9) 208 (5.9) 53 (6.8) 16 (3.1) 29 (32) |64(49) 162 (4.6)
4 years 72(7.7) 95 (6.9) 65 (5.2) 74 (6.1) 306 (6.4) 63 (6.7) 58 (4.2) 51 (4.1) |60(5.0) 232 (4.9)
5 years 50 (7.9) 85 (7.6) 43 (5.9) 97 (8.0) 275 (7.5) 49 (7.8) 64 (5.8) 39(5.3) | 72(5.9) 224 (6.1)
6 years 57 (8.4) 104 (9.4) | 62 (6.4) 55 (6.6) 278 (7.7) 53 (7.8) 52 (4.7) 52 (54) |46 (5.5) 203 (5.7)
7 years 26 (6.6) 65 (11.5) |39 (84) 27 (6.8) 157 (8.6) 35(8.9) 32 (5.7) 30 (6.4) | 23(5.8) 120 (6.6)
8 years 22 (7.2) 28 (11.5) | 30(8.4) 54 (9.1) 134 (8.9) 28 (9.2) 20 (8.2) 23 (6.5) |43 (72) 114 (7.6)
Total 444 (6.7) | 536 (6.7) | 451 (5.7) | 516 (6) 1,947 (6.2) | 428 (6.4) | 328 (4.1) |320(4) 418 (4.9) 1,494 (4.8)

Abbreviation: AHP, allied health professional.

longer follow-ups. Doctors had the highest incidence pro- Discussion

portion of overweight (4.5%) and obesity (4.3%) compared
with other health work roles at the 1-year-apart interval.
Nine years later, AHP had the highest incidence proportion
of overweight (9.0%). Table 4 shows the incidence rate of
overweight and obesity across the four health work roles
investigated in this study. The incidence rate of overweight
and obesity among hospital personnel was 37/1,000 and
15/1,000 person-years, respectively. Doctors had the highest
incidence rate of overweight (60/1,000 person-years) and
obesity (22/1,000 person-years) compared with nurses, AHP,
and supporting staff.

To clarify the morbidity of overweight and obesity,
and its difference across health work roles, Cox regression
analysis was used to adjust for sex and age (Table 5). Males
were significantly more likely to become overweight and
obese than females with an HR of 2.74 (95% CI1=2.26-3.33,
P=0.00) and an HR of 2.35 (95% CI =1.86-2.97, P=0.00),
respectively. Health personnel were significantly more likely
to become overweight (HR of 1.02 [95% CI =1.01-1.02,
P=0.00]) and obese with increasing age (HR of 1.02 [95%
CI =1.01-1.03, P=0.00]). The incidence proportion of
overweight and obesity was not significantly different across
health work roles. Compared with that in supporting staff,
the HR of overweight in doctors, nurses, and AHP was 0.93
(95% CI =0.73-1.18, P=0.55), 0.92 (95% CI =0.73-1.16,
P=0.49), and 0.85 (95% CI =0.67-1.09, P=0.20), respec-
tively. Compared with that in supporting staff, the HR of
obesity in doctors, nurses, and AHP was 0.86 (95% CI
=0.66-1.14, P=0.30), 0.89 (95% CI =0.67-1.18, P=0.43),
and 0.84 (95% CI =0.63—1.13, P=0.25), respectively.

Among Taiwanese health personnel, from 2007 to 2016, the
overall prevalence of overweight and obesity was 21% and
15%, respectively. The incidence proportion of overweight
and obesity was 6.2% and 4.8%, respectively. The incidence
rate of overweight and obesity was 37/1,000 and 15/1,000
person-years, respectively. The prevalence rate was relatively
stable in these 10 years; however, the period incidence
proportion was higher at longer follow-ups. Nurse was the
most predominant health work role in the study population.
Doctors had the highest incidence proportion and density
for overweight or obesity. However, after performing Cox
regression analysis, the difference in morbidity across the
four health work roles was not significant. Male health per-
sonnel had a significantly higher risk of becoming overweight
or obese than female health personnel. With increasing age,
health personnel were significantly more likely to become
overweight and obese.

Overweight and obesity are important concerns for hospi-
tal personnel. In our study, the prevalence of overweight and
obesity in health personnel was 36%. This finding is consis-
tent with that reported in a study conducted in 1993, showing
that the prevalence of overweight and obesity among hospital
personnel in Taiwan was 17.6% and 14.5%, respectively.* In
Western countries, there is a higher prevalence of hospital
personnel with overweight and obese. A UK survey showed
that approximately half of the NHS staff were overweight or
obese.*” A study in Mexico revealed that the prevalence of
personnel with overweight and obese was 60%.% A cross-
sectional study in the USA showed this prevalence to be
as high as 78.1%.3! These findings may be explained by
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Table 4 Incidence rate of overweight and obesity across four different health work roles

Overweight Obesity
Role n Person-years Incidence rate (%) n Person-years Incidence rate (%)
Doctor 168 2,802 6.0 112 5,209 22
Nurse 261 9,386 2.8 146 12,956 1.1
AHP 120 3,555 34 74 5,279 1.4
Supporting staff 171 3,597 4.8 137 7,725 1.8
Total 720 19,340 37 469 31,178 1.5

Abbreviation: AHP, allied health professional.

Table 5 Comparisons of the incidence rate of overweight and obesity among health personnel adjusted for sex, age, and role

Variables Overweight (n=4,160) Obesity (n=5,242)
HR 95% ClI P-value HR 95% ClI P-value

Role

Doctor/supporting staff 0.93 0.73-1.18 0.55 0.86 0.66—1.14 0.301

Nurse/supporting staff 0.92 0.73-1.16 0.49 0.89 0.67-1.18 0.430

AHP/supporting staff 0.85 0.67-1.09 0.20 0.84 0.63—-1.13 0.248
Sex (male/female) 2.74 2.26-3.33 <0.001 235 1.86-2.97 <0.001
Age 1.02 1.01-1.02 <0.001 1.02 1.01-1.03 <0.001

Abbreviation: AHP, allied health professional.

the overweight and obesity prevalence data of the general
population. According to the WHO report published in 2016,
the global prevalence of overweight and obesity was 38.9%.
The Americas had the highest prevalence of overweight and
obesity (62.5%), followed by Europe (58.7%), the Western
Pacific (31.7%), and South East Asia (21.9%).'¢

Our research targeting Taiwanese health personnel
showed that the incidence proportion of overweight and
obesity was 6.2% and 4.8%, respectively. Moreover, the
incidence rate of overweight and obesity was 37/1,000 and
15/1,000 person-years, respectively. For the general popula-
tion, the incidence proportion of overweight and obesity was
well reported in the Framingham study. For males, the inci-
dence proportion of overweight increased from 21.8% in the
1950s to 35.2% in the 1990s, while that of obesity increased
from 5.8% to 14.8%. For females, the incidence proportion
of overweight increased from 15.0% to 33.1%, while that
of obesity increased from 3.9% to 14%.3? Few articles have
addressed the incidence proportion of overweight and obe-
sity in the workplace. An earlier study, conducted in 1970,
investigated the incidence proportion of overweight and
obesity among police and firemen in Honolulu, Hawaii.*
Another early survey focused on overweight and obesity
among workers of big industrial plants in Szczecin, Poland.**
Most articles have reported the prevalence rather than the

incidence proportion of overweight and obesity in health
personnel. Only one retrospective cohort study examined
3,678 hospital staff in Thailand, with a follow-up time of
1.9 years. The incidence rate was 22.2/1,000 person-years
(95% CI=18.8-26.1), which is consistent with that observed
in our analysis.?

Our results also showed that the prevalence rate was
relatively stable in the past 10 years. However, the period
incidence proportion seemed to be higher at longer follow-
ups. Articles addressing the trend of morbidity associated
with obesity in health personnel are limited. A Mexican
study published in 2001 reported changes in the prevalence
of overweight and obesity between 1994 and 1996 in general
hospital workers. The prevalence of overweight increased
from 26.91% to 37.45%, while that of obesity increased
from 9.66% to 12.6%.3° These rates are much higher than
those reported in our results. However, the study showed that
the increase in the prevalence of overweight was observed
mainly in males (from 24.51% to 40.21%).3° Our observations
support that male health personnel had a higher chance of
becoming overweight or obese. The NAHSIT was conducted
in 1993-1996 and 2005-2008. Results showed that the preva-
lence of female personnel with overweight and obese aged
45-64 years was ~50% in 2005 and ~60% in 2008.3° These
findings are consistent with those of our study, as the trend
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did not change significantly. The prevalence reported in our
analysis was much lower than that reported in the NAHSIT
due to our focus on Taiwanese health personnel rather than
the Taiwanese general population. The imbalance in the sex
ratio in our study population may explain the difference.
Regarding the sex issue, our results differ from those of a
Kenyan study, in which females were found to be strongly
associated with obesity and metabolic syndrome. Two stud-
ies focusing on female nurses showed that 53%—55% were
overweight or obese.’”*® More studies focusing on Asian
health personnel are warranted.

We classified health personnel into four health work
roles. A previous study showed that nurses had the high-
est BMI, followed by doctors and superior technicians.®
Another study focusing on female hospital personnel revealed
that overweight was more frequent in cleaning staff (56%)
and nursing auxiliaries (36%) than in nurses (24%) and
administrative staff (27%).4° A Taiwanese study showed that
nonmedical workers had the highest prevalence of obesity
(21.9%), which is similar to our results.”® The differences
in health status among different health personnel roles may
not only be explained by different study designs, lifestyles,
and work patterns but may also be related to the different
socioeconomic health inequalities, including health selec-
tion, relative resource deprivation, and the accumulation
of socially patterned exposures over the life course.*! For
instance, doctors had the highest incidence proportion and
density; however, these differences were not significant after
multivariable regression analysis. More research focusing on
the incidence proportion of overweight and obesity, and how
it differs across health work roles, is warranted.

Despite the high prevalence of overweight and obesity,
medical staff have shown a lower level of awareness of their
own individual cardiovascular disease risk factors.** The
reason for this may be related to lifestyle and job stress. Work
schedules and job stress are related to obesity in nurses. Their
jobs require less physical exertion and are characterized by
limited movement and long working hours.** Nurses work-
ing 12-hour night shifts exercise less due to tiredness and
have increased access to junk food.* Lifestyle also plays an
important role. Hospital employees with obesity have shown
higher consumption of potatoes, fats, sugary beverages,
and spend more time watching television, playing computer
games, and sitting.’! In a UK NHS staff survey, there was
low compliance to a five-a-day fruits and vegetables recom-
mendation and physical activity guidelines.*

Moreover, health issues and decreased work performance
are challenges. Overweight and obesity in hospital employees

are associated with a significantly increased cardiovascular risk
of developing diabetes, hypertension, hypertriglyceridemia,
and hyperuricemia.?* Another study in Taiwan also found a pos-
itive association between hospital employees with overweight
or obese and cardiovascular risk factors (ie, high blood pres-
sure, blood sugar levels, low-density lipoprotein cholesterol)
and a negative association between obesity and high-density
lipoprotein cholesterol.> Dissatisfaction with worksite well-
ness is also higher among employees with obesity.>! Obesity
may modify job demands and affect worker capacity in terms of
occupational biomechanics and anthropometry. These effects
may place workers at a greater risk of injury.*

It is recommended for health personnel to take appropriate
preventive measures to avoid the cardiovascular risk and work
burden related to obesity and to improve their health. We did
not find differences across health work roles; thus, preventive
measures do not have to focus on a particular role. The use
of lifestyle-promoting programs, in addition to interventions
in the workplace, may be effective strategies for increasing
occupational ability among health care workers. Whole-system
healthy workplace interventions may improve health and well-
being and promote healthier behaviors in health care staff.”!

limitations

Our study has several limitations. First, we did not report other
confounding factors, such as lifestyle, physical activity, diet
habit, and work style. Second, we only addressed overweight
and obesity as defined by BMI. Central obesity measured by
waist circumference was not evaluated. Further research focus-
ing on central obesity or metabolic syndrome would provide
useful information. Third, we did not examine the correlation
of anthropometrics with metabolic profiles or further cardio-
vascular events. Therefore, further investigation is important.

Conclusion

In health personnel, the overall prevalence of overweight
and obesity was 21% and 15%, respectively. The incidence
proportion was 6.2% and 4.8%, respectively, while the
incidence rate was 37/1,000 and 15/1,000 person-years,
respectively. Morbidity across the health work roles of
doctors, nurses, AHP, and supporting staff was not signifi-
cantly different.

Abbreviations

AHP, allied health professionals; BMI, body mass index;
ISCO, International Standard Classification of Occupations;
MeSH, Medical Subject Headings; NAHSIT, Nutrition and
Health Survey in Taiwan; NHS, National Health Service.
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