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Abstract:

Objective: This study aimed to evaluate the association between Excess Body Eeight (EBW) and the level of Physical
Activity (PA) among healthcare workers.

Materials and Methods: A quantitative observational study was conducted in Callao, Peru. The sample consisted of
333 primary healthcare workers. The PA level was measured using the IPAQ, and EBW was assessed based on the
Body Mass Index (BMI).

Results: Of the sample, 69.1% (n=230) presented excess body weight, and 42.3% (n=141) presented insufficient
levels of PA. Healthcare workers with EBW had an increased risk of hyperglycemia (OR = 2.8, 95% CI: 1.43-5.46) and
diabetes (OR = 4.98, 95% CI: 3.03-8.2). On the other hand, healthcare workers with an insufficient PA had an
increased risk of non-compliance in participating in short PA sessions (OR = 2.8, 95% CI: 1.7-4.8), less frequent
consumption of fruits and vegetables (OR = 1.6, 95% CI: 1.03-2.5), high blood pressure (OR = 3.7, 95% CI: 1.3-10.9),
hyperglycemia (OR = 3.2, 95% CI: 1.9-5.6), and diabetes (OR = 2.4, 95% CI: 1.5-3.9). No significant association was
found between EBW and PA (p=0.068, OR=1.56, 95% CI: 0.97-2.52). The regression model explained 13% of the
variability in body weight (F = 12.21, p < 0.001). Sex had the highest standardized coefficient (B = 0.35, p < 0.001).

Conclusion: Approximately seven out of ten healthcare workers had EBW, and four out of ten had insufficient PA.
EBW was associated with an increased risk of hyperglycemia and diabetes, while insufficient PA was related to
multiple risk factors, including high blood pressure, hyperglycemia, diabetes, lower fruit and vegetable consumption,
and low adherence to short PA sessions. Male sex was the most relevant predictor of body weight, although its effect
was moderate. These findings highlight the need to promote and reinforce healthy lifestyles among healthcare
workers.
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1. INTRODUCTION worldwide, with devastating consequences for the health

Non-Communicable Diseases (NCDs) constitute an of individuals, families, and communities. It is also
epidemic responsible for causing the greatest burden of responsible for 74% of global deaths [1]. Of the 41 million
disease worldwide. The NCDs epidemic affects people adult deaths each year due to NCDs, 5 million are due to
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high Body Mass Index (BMI) [2]. The four main NCDs
associated with the highest volume of deaths are
cardiovascular diseases, cancer, chronic respiratory
diseases, and diabetes [1]. More than two-thirds of deaths
related to high BMI are due to cardiovascular diseases [3].

Obesity is considered a major public health problem
and is ranked as the fifth leading cause of death
worldwide. Overweight and obesity are one of the main
lifestyle-related diseases that cause significant health
issues [4]. Obesity is strongly linked to more than 50
medical conditions. The clinical, social, and economic
burdens of obesity are considerable, and these burdens
could also affect future generations [5]. A high BMI in
adults contributes to or even causes a high incidence of
cardiovascular diseases and other conditions, as well as
increased mortality rates [4]. Obesity is an independent
risk factor for viral infections, such as COVID-19, and for
greater complications [6].

Higher levels of obesity are associated with a greater
likelihood of using health services and reduced work
productivity compared to individuals with normal weight
[7]. Overweight and obesity have an impact on the global
Gross Domestic Product (GDP), causing a loss of 2.19%
worldwide, 0.87% of GDP in low-income countries, and
2.46% in high-income countries [8].

Being overweight or obese is the most important
predictor of diabetes [9]. Between 80 and 90% of patients
with type 2 diabetes are overweight or obese [10]. For its
part, diabetes is associated with a 2- to 3-fold increase in
the risk of death from a wide range of diseases [11]. The
pooled incidence of diabetes in underweight, normal-
weight, and overweight/obese adults is 4.5 (95% CI =
2.8-7.3), 2.7 (95% CI = 2.2-3, 3), and 10.5 (95%ClI=
9.3-11.8) per 1,000 person-years, respectively [12]. In
women, the relative risk of diabetes is 38.8 for a BMI =
35.0, while the risk for a BMI of 30.0 to 34.9 is 20.1,
compared to women with a BMI of less than 23.0 [9].

For its part, Physical Activity (PA) has beneficial
physiological effects at both the cellular and systemic
levels [13]. There is an association between PA and a
lower risk of obesity, coronary heart disease, and diabetes
[14]. Health workers have a disproportionately higher risk
of overweight and obesity compared to the general
population [15]. On the other hand, an adequate level of
PA is reported among health professionals [16, 17].
However, unfavorable findings have also been observed,
specifically that doctors and nurses show significant
deficiencies in PA [18].

In the healthcare setting, 70% of patients are
overweight or obese, while nearly 80% of physicians do
not engage in enough physical activity [19]. Among
nurses, sedentary lifestyles and lack of regular physical
activity are the most prevalent risk factors [20]. In the
Peruvian context, excess body weight is a concern. In
certain occupational groups, such as public transport
workers, it exceeds 80% [21]. Healthcare professionals
and physicians perceive obesity as a health issue that
affects overall well-being and is associated with serious
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diseases. They also believe they should maintain a healthy
weight to serve as role models for their patients [22].

The setting of our study includes primary care health
facilities, where excess body weight among health workers
is easily noticeable. However, initiatives promoting PA
habits have emerged, especially among women, whose
positive results in terms of weight reduction have
encouraged more health workers to participate. The aim is
to evaluate the relationship between physical activity and
body weight among healthcare workers at the primary
care level. Therefore, the objectives of the present study
are: 1) to determine the frequency of excess body weight
and the level of physical activity, as well as their
associated factors, and 2) to evaluate the association
between excess body weight and the level of physical
activity among primary care workers.

2. MATERIALS AND METHODS

2.1. Study Type and Design

The study employed a quantitative, observational,
cross-sectional analytical design.

2.2, Period and Scope of Study

The study was conducted in the second quarter of
2023. The main study setting was the “Red de Salud
Ventanilla,” which consists of 15 primary healthcare
establishments (HHEE), including 4 health centers and 11
health posts, located in the Callao Region, Lima-Peru.

2.3. Participants

2.3.1. Study population (N)

The study population consisted of healthcare workers
from the 15 HHEE of the “Red de Salud Ventanilla.”
During the study period, there were 970 healthcare
workers. For this study, 6 HHEE were selected based on
convenience sampling, considering accessibility and the
availability of collaborators.

2.3.2. Sample (n)

The sample size was calculated using the following
formula: n = [EDFF*Np (1-p))/ [(d2/Z21-0/2*%(N-1) + p*(1-
p)l, where: N= 970 (total population), design effect
(EDFF=1), 95% certainty (Z «~2= 1.96), expected
proportion (p) of 50%, and precision (d) of 5%. The
minimum calculated sample size was 276 subjects.
However, during the study period, 344 participants were
recruited.

2.3.3. Sampling

A simple random probabilistic sampling technique was
used. The selected workers were contacted at their
respective workstations, or an opportune time for the
interview was arranged with them. The selection process
took place during work shifts, both morning and
afternoon, from Monday to Saturday. All healthcare
workers aged 18 or older from the selected HHEE who
voluntarily agreed to participate in the study and provided
informed consent were included.
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2.4. Study Variables

Excess body weight: It is considered a state of
abnormal or excessive fat accumulation in adipose tissue,
which can be harmful to health [23]. All subjects were
considered overweight and obese according to the
classification based on Body Mass Index (BMI):
underweight (BMI < 18.5), normal (BMI: 18.5-24.99),
overweight or pre-obese (BMI: 25.00-29.99), obese class I
(BMI: 30.00-34.99), obese class II (BMI: 35.00-39.99) and
obese class III (BMI = 40.00) [23]. For bivariate analysis
purposes, two new categories were generated: without
excess body weight (underweight + normal) and with
excess body weight (overweight + obesity).

Physical Activity (PA): PA is defined as any body
movement produced by skeletal muscles that requires
energy expenditure. The PA can be performed at various
intensities and can be accumulated through work,
housework, transportation, or during leisure time, or by
participating in sporting activities, walking, cycling, active
leisure, and active play. Physical inactivity consists of
performing insufficient PA to meet current PA
recommendations. Sedentary behavior is defined as any
waking behavior in a sitting, reclining, or lying position
with low energy expenditure [24].

Other  variables included in the  study:
Sociodemographic variables [age, sex, marital status,
occupation, pathological history (no/yes), disability
(no/yes), food intake at home (no/yes), additional work
(no/yes), and active breaks (no/yes)].

The risk of diabetes mellitus was evaluated through
the Finnish Diabetes Risk Score (FINDRISC), and state of
mind was assessed using the Mood Assessment Scale
(EVEA) [25-27]. For the diabetes risk classification, the
following ranges of scores were taken into account: low
(0-7), slightly high (8-11), moderate (12-14), high (15-20),
and very high (=21 points) [28]. For the analysis, scores
from 0 to 7 were considered low risk, and scores greater
than 7 were considered increased risk.

The state of mind classification was based on the 25th
percentile cut-off point (p25): low mood (<p25) and good
mood (=p25).

2.5. Measurement Instruments

Excess body weight: It was determined by estimating
the BMI (BMI=Weight/Height2). For weight measurement,
a platform scale (Health o meter® with a digital display, a
capacity of 250 kg, and a resolution of 100 g) was used.
Height was measured using a rigid stadiometer integrated
into the scale.

Physical activity: The short version of the International
Physical Activity Questionnaire (IPAQ) was used [29]. The
IPAQ is the most widely used and validated instrument in
several countries. In Peru, both the long and short
versions have been applied to students [30-32], patients
[33], and workers [34-35]. Due to its simplicity and
brevity, we chose to apply the short version.

Based on the IPAQ scoring protocol (short version),
continuous results were expressed in MET-min/week =

MET score*minutes of activity/day*days of the week.
Additionally, the following MET scores were considered:
Walking = 3.3 METs, Moderate Intensity = 4.0 METs, and
Vigorous Intensity = 8.0 METs. Total MET-minutes/week
= Walking (METs*min*days) + Moderate
(METs*min*days) + Vigorous (METs*min*days). The
discrete results were classified into three categories:
Category 1 (Low), Category 2 (Moderate), and Category 3
(High). For the bivariate analysis, two new categories
were generated: insufficient physical activity (Low PA) and
sufficient physical activity (Moderate PA+ High PA).

2.6. Procedures

Data collection was conducted using the survey
technique with a virtual questionnaire designed in Google
Forms (administered in person or online) and completed
via a mobile device. In the in-person survey, the
interviewer-administered the entire survey, including
anthropometric measurements. For health workers with
limited time, the survey staff took the anthropometric
measurements and provided a notebook containing the
collected data and the survey’s QR code. In these cases,
participants were free to complete the online survey at a
later time.

The instrument was applied, and anthropometric
measurements were taken during June and July 2023. The
survey was conducted by nursing students and
collaborating technical or professional staff, all of whom
were previously trained in handling the questionnaire and
taking anthropometric measurements.

2.7. Statistical Analysis

The survey generated a self-created database, which
was then subjected to a cleaning process based on the
study criteria. The univariate analysis was conducted,
determining the measures of central tendency and their
respective measures of dispersion. For qualitative or
categorical variables, absolute and relative frequencies
were calculated. For relevant numerical variables,
normality tests [Kolmogorov-Smirnov (KS)] were
performed.

To assess the association of categorical variables, the
Chi-square test was used. The strength of the association
was determined using the Odds Ratio (OR) with the
corresponding 95% confidence intervals.

To develop a multiple linear regression model, the
variables to be included in the model were identified. Body
weight was considered the dependent variable, while age,
sex, physical activity (total MET), and state of mind were
considered independent variables. Before the analysis,
compliance with the following assumptions was verified:
linearity, independence of errors, homoscedasticity,
normality of residuals, and independence of independent
variables.

To evaluate linearity, the scatter plots were examined,
and the Spearman correlation (KS, p<0.001) was also
performed: body weight vs. age (p=0.116, p=0.035), body
weight vs. total MET (p=0.115, p=0.036), and body weight
vs. mood (p=0.013, p=0.815). The independence of the
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errors was verified with the Durbin-Watson test (2.042).
To evaluate homoscedasticity, the Breusch-Pagan test was
used [F=1.368, p>0.245). Verification of the normality of
the residuals was carried out with the KS test (p<0.05),
and for the independence of the independent variables,
the variance inflation factor (VIF~1) was calculated.

For all tests, p<0.05 was considered statistically
significant. Statistical analysis was performed using SPSS
version 26, with data edited and organized in Microsoft
Excel® spreadsheets.

3. RESULTS

Out of a total of 344 participants of both sexes, 11
subjects were excluded due to incomplete or inconsistent
data. The valid sample consisted of 333 subjects, with a
median age of 36 years (Min: 20, Max: 70, IQR= 14, Q1=
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30, Q3= 44). Of the sample, 73.3% (n=244) were female,
and 63.7% (n=212) were aged between 30 and 49 years.
Table (1) demonstrates the frequencies of the sample
characteristics.

According to BMI, 0.3% (n=1) were thin, 30.6%
(n=102) were normal, 45.9% (n=153) were overweight,
18% (n=60) were class I obese, 3.3% (n=11) were class II
obese and 1.8% (n=6) were class III obese. Regarding
Physical Activity (PA), 42.3% (n=141) had low PA, 30.9%
(n=103) had moderate PA, and 26.7% (n=89) had high PA
(Table 2). No significant association was found between
excess weight and physical activity (p=0.068, OR=1.56,
95% CI: 0.97 to 2.529) (Table 3). Healthcare workers with
excess body weight had an increased risk of
hyperglycemia (OR = 2.8, 95% CI: 1.43-5.46), and
diabetes (OR = 4.98, 95% CI: 3.03-8.2) (Table 3).

Table 1. Sample characteristics. Excess body weight and physical activity among healthcare workers. Callao,

Lima-Peru.
Sample Characteristics n %
Total 333 100
Gender
Female 244 73.3
Male 89 26.7
Age (years)
<30 68 20.4
30a49 212 63.7
50 a 59 39 11.7
60+ 14 4.2
Occupation
Administrative worker 70 21.0
Nursing technician 89 26.7
Bachelor of Science in Nursing 44 13.2
Physician 46 13.8
Other health care professionals 25 7.5
Other technical assistants 35 10.5
Other 24 7.2
Marital Status
Married 81 24.3
Cohabitant 79 23.7
Divorced 20 6.0
Single 151 45.3
Widowed 2 0.6
Pathological History
No 293 88.0
Yes 40 12.0
Disability
No 331 99.4
Yes 2 0.6
Food Intake
In the home 253 76.0
Outside the home 80 24.0
Additional work
No 253 76.0
Yes 80 24.0
Active breaks
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(Table 1) contd.....
Sample Characteristics n %
No 154 46.2
Yes 179 53.8

Table 2. Body mass index and level of physical activity among healthcare workers. Callao, Lima-Peru

Total Female Male
Variables p-value
n % n % n %
Total 333 100 244 100 89 100
Body mass index
Underweight 1 0.3 0 0.0 1 1.1 0.263
Normal 102 30.6 82 33.6 20 22.5
Overweight 153 45.9 107 43.9 46 51.7
Obese class I 60 18.0 43 17.6 17 19.1
Obese class II 11 3.3 8 3.3 3 3.4
Obese class III 6 1.8 4 1.6 2 2.2
Excess body weight** 230 69.1 162 66.4 68 76.4 0.080
Physical activity level
Low 141 42.3 102 41.8 39 43.8 0.879
Moderate 103 30.9 75 30.7 28 31.5
High 89 26.7 67 27.5 22 24.7
(*) Chi-squared test. (**) Excess body weight = overweight + obesity
Table 3. Excess body weight and associated variables among healthcare workers. Callao, Lima-Peru.
With Excess Weight Without Excess Weight
Variables p-value OR 95%CI
n % n %
Total 230 100 103 100
Sex
Female 162 70.4 82 79.6 0.080 0.610 [0.350 - 1.065]
Male 68 29.6 21 20.4
Age (years)
<30 38 16.5 30 29.1 0.530 0.482 [0.278 - 0.834]
30a49 156 67.8 56 54.4
50a59 26 11.3 13 12.6
=60 10 4.3 4 3.9
Pathological history
Yes 25 10.9 15 14.6 0.338 0.715 [0.360 - 1.422]
No 205 89.1 88 84.5
Disability
Yes 2 0.9 0 0 0.342 1.452 [1.350 - 1.561]
No 228 99.1 103 100
Additional work
Yes 58 25.2 22 214 0.446 1.242 [0.711 - 2.168]
No 172 74.8 81 78.6
Food intake
Outside the home 57 24.8 23 22.3 0.628 1.146 [0.660 - 1.9901]
In the home 173 75.2 80 77.7
Active breaks
No 108 47.0 46 44.7 0.698 1.097 [0.688 - 1.750]
Yes 122 53.0 57 55.3
Short-term physical activity
No 162 70.4 66 64.1 0.249 1.336 [0.816 - 2.185]
Yes 68 29.6 37 35.9
Fruit and vegetable consumption
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(Table 3) contd.....
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With Excess Weight Without Excess Weight
Variables p-value OR 95%CI
n % n %
Not every day 90 39.1 37 35.9 0.577 1.147 [0.708 - 1.857]
Every day 140 60.9 66 64.1
History of high blood pressure
Yes 16 7.0 2 1.9 0.061 3.776 [1%87%25]
No 214 93.0 101 98.1
Hyperglycemia
Yes 62 27.0 12 11.7 0.002 2.799 [1.434 - 5.462]
No 168 73.0 91 88.3
Family history of diabetes
Yes 94 40.9 37 35.9 0.393 1.233 [0.762 - 1.994]
No 136 59.1 66 64.1
Physical activity level (IPAQ)
Low 105 45.7 36 35.0 0.068 1.563 [0.966 - 2.529]
Adequate 125 54.3 67 65.0
Diabetes risk
Increased 173 75.2 39 37.9 <0.001 4.981 [3.027 - 8.196]
Low 57 24.8 64 62.1
State of mind
Low 50 21.7 26 25.2 0.481 0.823 [0.478 - 1.417]
Good 180 78.3 77 74.8

Healthcare workers with insufficient Physical Activity
(PA) had an increased risk of non-compliance in
participating in short PA sessions (OR = 2.8, 95% CI:
1.7-4.8), less frequent consumption of fruits and
vegetables (OR = 1.6, 95% CI: 1.03-2.5), high blood
pressure (OR = 3.7, 95% CI: 1.3-10.9), hyperglycemia (OR
= 3.2, 95% CI: 1.9-5.6), and diabetes (OR = 2.4, 95% CI:
1.5-3.9) (Table 4).

Table 1. Sample characteristics. Excess body weight

and physical activity among healthcare workers. Callao,
Lima-Peru.

The ANOVA test for the regression model proposed
was significant, explaining 13% of the variability in body
weight (F= 12.206, p<0.001) (Table 5).

Sex had the highest standardized coefficient (p = 0.35,
p < 0.001). This indicates that being male was the most

relevant predictor of body weight, although its effect was
moderate (Table 5).

Table 4. Physical activity level (IPAQ) and associated variables among healthcare workers. Callao, Lima- Peru.

Insufficient PA Sufficient PA
Variables p-value* OR 95%CI
n % n %
Total 141 100 192 100
Sex
Female 102 72.3 142 74 0.742 0.921 0.564 - 1.503
Male 39 27.7 50 26
Age (years)
<30 21 14.9 47 24.5 0.093 0.540 0.306 - 0.953
30a49 97 68.8 115 59.9
50 a 59 19 13.5 20 10.4
=60 4 2.8 10 5.2
Pathological history
Yes 18 12.8 22 11.5 0.717 1.131 0.582-2.198
No 123 87.2 170 88.5
Disability
Yes 1 0.7 1 0.5 0.826 1.364 0.085 - 21.999
No 140 99.3 191 99.5
Additional Work
Yes 31 22 49 25.5 0.456 0.822 0.492 - 1.375
No 110 78 143 74.5




Excess Body Weight and Physical Activity among Healthcare Workers 7

(Table 4) contd.....

Insufficient PA Sufficient PA
Variables p-value* OR 95%CI
n % n %
Food Intake
Outside the home 34 24.1 46 24 0.974 1.009 0.606 - 1.677
In the home 107 75.9 146 76
Active Breaks
No 73 51.8 81 42.2 0.083 1.471 0.950 - 2.278
Yes 68 48.2 111 57.8
Short-term Physical Activity
No 114 80.9 114 59.4 <0.001 2.889 1.737 - 4.805
Yes 27 19.1 78 40.6
Fruit and Vegetable Consumption
Not every day 63 44.7 64 33.3 0.035 1.615 1.033 - 2.527
Every day 78 55.3 128 66.7
History of High Blood Pressure
Yes 13 9.2 5 2.6 0.008 3.798 1.322-10.916
No 128 90.8 187 97.4
Hyperglycemia
Yes 48 34 26 13.5 <0.001 3.295 1.919-5.658
No 93 66 166 86.5
Family History of Diabetes
Yes 62 44 69 35.9 0.138 1.399 0.897 - 2.182
No 79 56 123 64.1
Diabetes Risk
Increased 106 75.2 106 55.2 <0.001 2.457 1.526 - 3.956
Low 35 24.8 86 448
State of Mind
Low 21 14.9 55 28.6 0.003 0.436 0.249-0.763
Good 120 85.1 137 71.4

(*) PA: Physical Activity, Chi-squared test, OR: Odds Ratio.

Table 5. Results of the multiple linear regression model in healthcare workers. Callao, Lima-Peru.

Independent Variables B Standard Rrror| B t p-value 95%CI Tolerance | VIF
Constant 62.035 3.088 ~120.088| <0.001 ([55.960 - 68.110]

Age 0.104 0.068 0.081|1.542| 0.124 | [-0.029 - 0.237] 0.969 1.032

Sex 10.379 1.520 0.352]6.830 | <0.001 | [7.390 - 13.369] 0.997 1.003

Physical activity -9.406E-05 <0.001 -0.0201-0.375( 0.708 | [-0.001 - 0.000] 0.946 1.057

State of mind 0.028 0.094 0.016]0.300 | 0.765 | [-0.157 - 0.213] 0.952 1.050

* Physical activity expressed in total METs.

* R’=0.130; R® adjusted = 0.119; F (4, 328) = 12.206, p < 0.001, VIF: variance inflation factor.

4. DISCUSSION

The objectives of this study were to evaluate the
frequency of excess body weight, the level of physical
activity, and their respective associated factors. Moreover,
this study aimed to evaluate the association between
excess body weight and the level of physical activity
among healthcare workers.

In relation to body weight, more than 69% of the
workers had excess body weight, which means that 7 out
of 10 workers were overweight or obese, regardless of sex.
Regarding physical activity, 42.3% (4 out of 10) of the
healthcare workers had a low level of PA. No significant
association was found between physical activity and
excess body weight among workers. In this study, the

proportion of excess body weight in healthcare workers
was higher compared to that of the Peruvian population
aged 15 years and older, which is 63.1% [36]. This study
also supports the claim that healthcare workers have a
disproportionately higher risk of overweight and obesity
compared to the general population [15]. Our study is also
consistent with findings from other studies, which indicate
that health professionals, particularly physicians and
nurses, do not engage in adequate levels of physical
activity [18-20].

In the present study, overweight health professionals
had nearly three times the risk of hyperglycemia (OR =
2.8; 95% CI: 1.43-5.46) and almost five times the risk of
diabetes (OR = 4.98; 95% CI: 3.03-8.2). By “risk of
diabetes,”” we refer to obtaining a higher FINDRISC score
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rather than the disease itself. The higher the score, the
greater the risk of diabetes.

Excess body weight is recognized as the most
important predictor of diabetes [9-10]. Hyperglycemia is
the expression of decreased insulin sensitivity due to a
reduction in the functional mass of pancreatic B cells, with
excess weight being a powerful driver in its development
and progression. Many patients with obesity may go
through a ftransitional stage (“Prediabetes”) before
developing hyperglycemia. On the other hand, 2/3 of
patients with DM2 had bodyweight problems [37].

The overall Relative Risk (RR) of diabetes for obese
people compared to those with normal weight was 7.19
(95% CI: 5.74- 9.0), and for overweight was 2.99 (95% CI:
2.42- 3.72) [38]. BMI was the dominant predictor of
diabetes mellitus risk. The RR of diabetes mellitus among
women who gained 5.0 to 7.9 kg was estimated at 1.9
(95% CI: 1.5 - 2.3) and the RR for women gaining 8.0 to
10.9 kg was 2.7 (CI: 2.1 - 3.3). Conversely, women who
lost more than 5.0 kg reduced the risk of diabetes mellitus
by 50% or more [39].

Another variable in our study was physical activity.
Health professionals with insufficient PA had
approximately three times the risk (OR = 2.8; 95% CI:
1.7-4.8) of non-compliance with short PA sessions, nearly
twice the probability of lower fruit and vegetable
consumption (OR = 1.6; 95% CI: 1.03-2.5), almost four
times the risk of high blood pressure (OR = 3.7; 95% CI:
1.3-10.9), three times the risk of hyperglycemia (OR = 3.2;
95% CI: 1.9-5.6), and twice the risk of diabetes (OR = 2.4;
95% CI: 1.5-3.9).

Short but frequent bouts of light activity throughout
the day reduce postprandial glucose (-17.5%; 95% CI -26.2
to -8.7) and insulin levels (-25.1%; 95% CI -31.8 to -18.3)
compared to continuous sitting [40]. However, the goal is
to eliminate sedentary behavior. Light PA can help create
positive experiences, which may pave the way for greater
future participation [41].

In older adults in China, a higher intake of vegetables
(=10 servings/day) was associated with a greater
likelihood of performing vigorous and moderate levels of
PA compared with a lower intake (< 4 servings/day).
However, a higher intake of fruit was associated with a
lower likelihood of performing vigorous PA compared with
no intake [42]. In Brazil, a similar finding was observed:
low levels of PA were associated with inadequate intake of
fruits and vegetables among adolescents [43].

In our study, it is likely that workers who had
experienced hyperglycemia or were at risk of diabetes
were more aware of the potential future health
consequences, which may have motivated them to
increase PA and adopt other healthy habits, such as fruit
and vegetable consumption. Similarly, PA initiatives,
especially among women, may have encouraged other
workers to engage in more PA and adopt additional
healthy habits. It is well known that PA can improve
glucose control in patients with diabetes. Physically active
patients with diabetes are 2.4 times more likely to have a
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controlled blood glucose level compared to physically
inactive patients with diabetes (OR = 2.4, 95% CI = 1.57,
3.69) [44]. PA also has beneficial effects on glycemic
control in people with prediabetes [45].

In the present study, the ANOVA test for the
regression model was significant, explaining 13% of the
variability in body weight (F= 12.21, p<0.001). Sex had
the highest standardized coefficient (B = 0.352, p <
0.001), indicating that it accounted for the greatest
variability in workers' body weight. In our study,
compared to females, males were associated with a
significant increase in body weight.

This finding aligns with the PA adherence initiative
observed among females. However, it contradicts other
studies, as discussed below.

In the United States, among women of reproductive
age, low baseline PA was significantly associated with a
twofold increase in the odds of transitioning from a normal
BMI to overweight/obesity (OR= 2.11, 95% CI: 1.06 - 4.2)
[46]. In India, women are more likely than men to be
overweight (OR: 2.18; CI: 1.86, 2.55) and obese (OR: 3.79;
CI: 2.86, 5.03). However, among both older men and
women, those with a high educational level are 2.29 times
(OR: 2.29; CI: 1.0, 4.11) and 2.71 times (OR: 2.71; CI:
1.78, 4.11) more likely, respectively, to be overweight.
Similarly, highly educated men and women are 2.64 times
(OR: 2.64; CI: 1.71, 4.09) and 2.94 times (OR: 2.94; CI:
1.40, 6.2) more likely, respectively, to be obese [47]. The
risk of being overweight (RR=5.28, CI 4.787-5.816) and
obese (RR=12.31, CI: 10.163-14.904) is higher among
older women (=35 years) compared to the reference group
(15-24 years) [48].

In this study, a high frequency of overweight
healthcare workers with insufficient physical activity was
observed. The body weight of the workers was not
associated with their level of physical activity; however,
several components included in the FINDRISC were
associated with excess weight and insufficient physical
activity. In the proposed model, male sex was associated
with a significant increase in body weight, which could be
related to the physical activity initiative among women
and the tendency for female health workers to encourage
their peers of the same sex to participate in gym-based or
equivalent activities.

Additionally, there are indications of the adoption of
healthy eating habits, and the exploration of alternative
medicine approaches to regain or maintain an ideal
feminine appearance. Women are generally less likely to
engage in moderate or vigorous physical activity [49]. In a
study conducted in Lima among gym users, body image
perception was primarily characterized by the presence of
excess body weight [50].

The following limitations and strengths should be
considered in this study: Among the limitations, six
healthcare facilities were selected using a convenience
sampling method. Additionally, the number of participants
from each facility was not proportional to the total number
of workers, with two facilities having a higher proportion
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of participants. Although the personnel responsible for
measuring anthropometric parameters followed national
guidelines, some workers did not complete the survey on-
site. In these cases, anthropometric data were provided
either via WhatsApp text messages or in physical format to
be completed later, which may have led to potential
alterations. Lastly, both the data corresponding to the
FINDRISC components and physical activity, which were
used to determine the risk of diabetes, and the level of
physical activity based on the IPAQ protocol correspond to
the data provided by the participants. Despite these
limitations, the study presents important findings on an
issue that affects not only the primary care setting but
also healthcare workers in general.

CONCLUSION

Excess body weight and insufficient physical activity
are prevalent issues among healthcare workers.
Approximately seven out of ten healthcare workers had
EBW, and four out of ten had insufficient PA. EBW was
associated with an increased risk of hyperglycemia and
diabetes, while insufficient PA was related to multiple risk
factors, including high blood pressure, hyperglycemia,
diabetes, lower fruit and vegetable consumption, and low
adherence to short PA sessions. Male sex was the most
relevant predictor of body weight, although its effect was
moderate.

It is important to give proper attention to a problem
that negatively impacts the health of the workers.
Therefore, adherence to regular physical activity and
healthy eating, along with other alternatives, represents a
significant challenge in the healthcare work environment.

A noteworthy aspect is the initiative taken by women
to engage in physical activity and the subsequent
adherence of other healthcare workers to this habit, along
with other healthy lifestyle practices. These findings can
serve as a basis for exploring the key motivations behind
the adoption of healthy lifestyles.
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