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Abstract

Healthcare workers spend longer hours working without giving much attention to their health, eating

habits and consequently, abnormal body weight, blood pressure and heart rate may worsen Work-related
Musculoskeletal Disorders (WRMSDs). The study assessed the relation between body mass index, blood
pressure, heart rate and WRMSDs among healthcare workers in some Reference Hospitals in Douala,

Cameroon. A Cross-sectional, hospital-based study was conducted to assess the relation between Body Mass
Index (BMI), Blood Pressure (BP), Heart Rate (HR) and WRMSDs in some Reference Hospitals in Douala,
Cameroon. Were included; physicians, nurses, medical laboratory scientists, physiotherapists and other
healthcare workers who had worked for at least 12 months. BMI was calculated using the formula: Mass
(kg)/height (m?) while BP and HR were measured with the help of an automated blood pressure machine
(BP-103 H; arm-type fully automated). WRMSDs was assessed with the Nordic questionnaire, and the
relation between BMI, BP, HR and WRMSDs was analyzed using SPSS version 23. Descriptive statistics
was used to present proportions while the relation between BMI, BR, HR and WRMSDs was evaluated
using the Pearson's chi-square test, and statistical significance was set at P<0.05. 561 healthcare workers

who consented were enrolled into the study using a non-probability sampling technique. Generally, 83.4%
of healthcare workers had one or more WRMSDs, with 34.7% and 32.4% being overweight and obese,
while 52.8% and 94.1% had normal BP and HR respectively. About 63.8% of nurses were obese with 57.2%
having above normal HR compared to the other healthcare workers. BMI was significantly related (P=0.016)
to WRMSDs in which 90.2% of the obese healthcare workers had one or more WRMSDs. Obesity and
overweight are major concerns among nurses. BMI was significantly associated with WRMSDs. Thus, there
is need to address overweight/obesity burden among healthcare workers by promoting healthy weight as a

way to prevent WRMSDs.
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Introduction researchers have published a relation between obesity,

Moreira-Silva et al. [1] reported elevated rates of
overweight and obesity among employed adults and
showed a consistent increase over the past few years. Most

musculoskeletal disorders and other none demographic
risk factors [1-3]. Body Mass Index (BMI) is regarded
as one of the risk factors of WRMSDs among healthcare
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workers [2]. It is a consistent indicator of body fatness
for most individuals and can be used as a screening tool
to identify potential weight problems [2]. According to
the World Health Organization (WHO) in 2008, over 1.4
billion adults were overweight and more than half a billion
were obese [4].

The prevalence of obesity in the adult Cameroonian
population increased steadily from 4.9% in the year 2000
t0 9.5% in 2016 [5]. There has been a two-fold increase in
the age-standardized prevalence of overweight and obesity
in rural Cameroon over a period of about 10 years [5]. This
highlights the fact that the obesity epidemic is increasingly
taking an important place as a cause of disease burden
in Cameroon and may deteriorate if no action is taken.
Furthermore, Amougou et al. [6], reported prevalence
of 30.3% of obesity among healthcare workers in two
teaching hospitals in the city of Yaoundé, Cameroon and
concluded that obesity is a serious problem and a reality
among healthcare workers. Healthcare workers awareness
and proper lifestyle promotion programs are more than
ever needed to win the fight against obesity [6].

On the other hand, hypertension is a major public health
problem. Around 7.5 million deaths or 12.8% of the total
of all annual deaths worldwide occur due to high blood
pressure [7]. In 1998, the prevalence of hypertension in
Cameroon was 18.5% in males, and 12.6% in females, and
this increased to 37.2% in males and 37.5% in females in
2012 [8]. A nationwide survey of hypertension showed a
prevalence of 29.7% in Cameroon [8]. The prevalence of
hypertension among health workers in Yaoundé, Cameroon
was 13.9% compared to 24.5% local population-based
prevalence [8,9].

Furthermore, Heart Rate (HR) is a readily available vital
sign that holds important prognostic information. The
normal adult resting HR values lie between 60 and 90 beats
per minute (bpm), and the American Heart Association
defines the normal sinus HR as between 60 and 100 bpm
[10].

Over decades, high rates of workplace injury within
the health care industry including Work Related
Musculoskeletal Disorders (WRMSDs) has been reported
[11,12]. WRMSDs are categorized as non-communicable
disease and best described as disorders or discomforts
sustained by the worker on the musculoskeletal, peripheral
nerves, and neurovascular systems resulting from
prolonged exposure to repetitive tasks, awkward postures,
use of vibrating objects and other workplace hazards [12].

Prevalence rates of WRMSDs of over 70% have been
reported in nurses [12,13], physiotherapists [12,13], and
in Africa, Abla et al. [14] published a prevalence range of
44.1% to 94% of WRMSDs.

The healthcare sector of Cameroon is still developing,
thus monitoring and preventing overweight/obesity, HBP
and WRMSDs among healthcare workers is a major
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concern. Few studies have determined non-demographic
risk factors of WRMSDs in isolated hospitals and in
single health professional groups in Cameroon [12,13].
Moreover, not much attention has been given on the
possible influence of some physiological parameters
like BMI, BP and HR on WRMSDs among health care
providers. Thus, we evaluated the relation between BMI,
BP, and HR on WRMSDs among healthcare workers in
some Reference Hospitals in Douala, Cameroon.

Materials and Methods
Study design, setting, and population

A cross-sectional study was carried out between July
and August 2022 among 561 healthcare workers from
five reference hospitals in the city of Douala, Cameroon.
Healthcare workers working in the following hospitals:
HLD, GHD, NBDH, NDH and BDH in the city of
Douala, Cameroon took part in the study. These are public
hospitals, and are among the largest hospitals in city of
Douala in terms of capacity, activities and in the number
of healthcare workers.

Full-time healthcare workers in the selected reference
hospitals who consented to take part in the study and have
been working for at least 12 months were included in the
study. Were excluded; all participants diagnosed with a
musculoskeletal disorder, recent surgery, workers who had
any form of accidents before engaging into the medical
profession.

Sampling and procedure

Actotal of 561 respondents were recruited in the study using
a non-probability sampling method, since participants
were recruited according to their availability.

The sample size was calculated with the Lorenz formula:
N=P(1-P) Z¥/D?

where N is the minimum sample size; p is the prevalence
of MSDs (65%) in the range reported previously by Abla
et al. [14], z is the statistic for the desired confidence level
(Z=1.96 for confidence at 95%), and d is the accepted
margin of error (D=0.05). The estimated sample size was
n=350. The authors ended up recruiting 561 participants in
view of increasing the power and significance of the study.

Data collection

Socio-demographic features: Demographics data
were collected using a well-designed questionnaire. The
questionnaires were administered through a face-to-face
interview. Data collected included: Demographic and
personal profiles (age groups, specialty and place of work).

Assessment of work-related musculoskeletal disorders:
WRMSDs was assessed with the use of the Nordic
questionnaire proposed by researchers from the Institute
of Public Health of Scandinavian countries which assesses
WRMSDs in nine sites of the body including the neck,
shoulders, elbows, wrists/thighs, knees and ankles at two
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different moments preceding the survey, 7 days and 12
months [15].

Validity of the questionnaire

After a deep literature review by the author and co-authors,
the content of the questionnaires and the different tools
used for data collection, including the modified Nordic
questionnaire was validated and accepted to be used in
this study. Secondly, a pretest was carried out using the
research tools and the results were compared from that
obtained from another instrument and the results were
validated by the expert panel.

Clinical data (BMI, BP and HR)

A non-invasive recording of the blood pressure and the
heart rate were obtained for all participants who gave their
consent using an automated blood pressure machine (BP-
103 H; arm-type fully automated). Normal blood pressure
is defined as a systolic BP<120 mmHg and diastolic
BP<80 mmHg according to the Joint National Committee
while hypertension is defined as systolic BP level of > 140
mmHg and/or diastolic BP level > 90 mmHg [16]. The
weight of all the participants who gave their consent were
also measured with a weighing balance and their BMI
calculated using the formula: Weight/(height (m?) and if >
25 <29.9 kg/m? a person is classified as being overweight,
while a BMI of 30-34.9 was considered light obesity, 35.0-
39.9 is classified as moderate obesity, morbid obesity is
having a BMI greater than or equal to 40.0 (BMI > 40.0),
and super obesity is having a BMI greater than or equal to
50.0 (BMI = 50.0) [17].

Heart rate: Below normal (<60 beats per minute), Normal
(60-100 beats per minute), above normal (>100 beats per
minute) [10].

Data analysis

The data collected was verified, cleaned and analyzed

Meh/Bopda/Buh/Ndongo/Sako/Eni/Fon/Mandengue

with SPSS version 23 (SPSS Inc., Chicago, IL, USA).
Descriptive statistics was used to analyze proportions of
BMI, BP and HR while Pearson independence (X2) test to
assess the relation between groups. Statistical significance
was set at P>0.05 while results were presented on tables
and figures.

Results

Socio-demographic characteristics of healthcare workers
in Douala hospitals

Five hundred and sixty-one (561) participants took part
in this study. The average age of participants was 34.10
years. Participants between the ages of 30 and 39 were
most represented (41.4%). Majority (62.9%) of the study
participants were nurses followed by MLS (14.3%), and
a greater majority worked at LHD (26.4%). Out the 561
participants who took part in the study, 83.4% (468/561)
had one or more WRMSDs (Table 1).

Distribution of participants BMI, BP and HR among the
study population

Out of the 561 healthcare workers recruited in the study,
510,481 and 472 consented to provide their body BMI, BP
and HR respectively. The mean = SD of BMI was 27.38 +
5.748 Kg/m? while the mean = SD of systolic and diastolic
BP were 118.15 + 14.830 mmHg and 75.04 + 11.489
mmHg respectively. Majority of the study participants
(34.7%) were overweight (BMI: 25-29.9), 32.2% were
obese (BMI > 30 kg/m?), while just a few (1.6%) were
underweight (Figure 1). The study revealed that more than
half of the healthcare workers had normal (52.8%) BP,
while just a few were diagnosed with type 1 (6.4%) type 2
(0.6%) hypertension (Figure 2). Furthermore, majority of
the study participants presented with a normal HR while at
work (94.1%) as shown in Figure 3.

Table 1. Demographic characteristics and prevalence of work-related musculoskeletal disorders in Douala hospitals.

Factor Variable Frequency (n) Percentage (%)
20-29 207 36.9
Age group (Years) 30-39 232 414
40-49 87 15.5
50-59 35 6.2
MLS 80 14.3
MD 52 9.3
Specialty Nurses 353 62.9
PT 26 4.6
Others 50 8.9
LHD 148 26.4
GHD 136 24.2
Place of work BDH 103 18.4
NBDH 56 10
NDH 115 21
Positive 468 83.4
WRMSDs :
Negative 93 16.6
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Figure 1. Prevalence of underweight, normal weight, overweight and obesity among the study population
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Figure 2. Prevalence of normal, pre-hypertensive, hypertension (type 1 and 2) and hypotension among the study population.
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Figure 3. Prevalence of below normal HR, normal HR & above normal HR among the study population
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Distribution of BMI, BP and HR with respect to specialty
and place of work.

It was observed that most obese healthcare workers were
nurses (63.8%) as shown in Table 2 and they worked
predominantly in LHD (33.1%) (Table 2). Also, most
of the nurses (66.7%) were the healthcare workers who
presented more with type 2 hypertension compared
to the other healthcare workers (Table 3) while type 2
hypertension was more common in GHD (100%) (Table
3). More so, the nurses (57.2%) (Table 4) present more
with above normal heart rate which was predominantly
observed in the LHD (57.1%) as seen in Table 4.

Meh/Bopda/Buh/Ndongo/Sako/Eni/Fon/Mandengue

Association between BMI, BP, and HR with work-related
musculoskeletal disorders

The study further evaluated the relation between BMI,
BP, HR and WRMSDs. There was a statistically significant
relation (P=0.016) between BMI and WRMSDs in which,
majority (90.2%) of the obese healthcare workers had one
or more WRMSDs (Figure 4). Also, there was a statistically
significant relation (P<0.001) between WRMSDs and blood
pressure in which, healthcare workers with normal blood
pressure (86.6%) presented with WRMSDs while healthcare
workers with type 2 hypertension were significantly void
of WRMSDs (Figure 5). There was no statistical relation
between WRMSDs and HR (Figure 6).

Table 2. Prevalence of underweight, normal weight, overweight and obesity with respect to specialty and hospital type.

Body mass index (N = 510)
Specialty
Underweight %(N) Normal weight %(N) Overweight %(N) Obese %(N)

MLS 25.0 (2) 13.6 (22) 14.1 (25) 10.4 (17)

MD 12.5 (1) 12.3 (20) 10.2 (18) 7.4 (12)
Nurse 50.0 (4) 63.6 (103) 62.1 (110) 63.8 (104)

PT 0.0 (0) 4.3 (7) 2.8(5) 7.4 (12)
Others 12.5 (1) 6.2 (10) 10.7 (19) 11.0 (18)

Hospital type

LHD 37.5(3) 24.(39) 24.3 (43) 33.1 (54)
GHD 12.5 (1) 24.7 (40) 26.6 (47) 23.3(38)
BDH 12.5 (1) 20.4 (33) 16.4 (29) 12.3 (20)

NBDH 0.0 (0) 11.7 (19) 7.9 (14) 9.8 (16)

Table 3. Prevalence of normal, pre-hypertensive, hypertension (type 1 and 2) and hypotension with respect to specialty and hospital

type.
Blood pressure (N = 481)

Specialty Normal % (N) Preh);ze(r;;nsion type 1 il/iflzeNr)tension hypert’:“l)lf:)i(e) z ”" ) Hypotension % (N)
MLS 9.8 (25) 16.9 (30) 19.4 (6) 0.0 (0) 20.0 (3)
MD 10.2 (26) 7.9 (14) 3.2 (1) 0.0 (0) 0.0 (0)

Nurse 68.5 (174) 59.6 (106) 71.0 (22) 66.7 (2) 80.0 (12)
PT 2.8(7) 6.7 (12) 3.2(1) 33.3(1) 0.0 (0)
Others 8.7 (22) 9.0 (16) 3.2 (1) 0.0 (0) 0.0 (0)

Hospital
LHD 26.8 (68) 0.0 (0) 0.0 (0) 0.0 (0) 0.0 (0)
GHD 46.1 (117) 0.0 (0) 452 (14) 100.0 (3) 13.3(2)
BDH 18.9 (48) 17.4 (31) 54.8 (17) 0.0 (0) 46.7 (7)

NBDH 5.5(14) 20.2 (36) 0.0 (0) 0.0 (0) 40.0 (6)
NDH 2.8(7) 62.4 (111) 0.0 (0) 0.0 (0) 0.0 (0)
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Table 4. Prevalence of below normal HR, normal HR and above normal HR with respect to specialty and hospital type.

. Heart rate (N = 472)
Specialty
Below normal % (N) Normal % (N) Above normal % (N)
MLS 143 (3) 11.8 (53) 28.6 (2)
MD 9.5(12) 10.4 (46) 0.0 (0)
Nurse 71.4 (15) 64.2 (285) 57.1 (4)
PT 0.0 (0) 5.0 (22) 0.0 (0)
Others 4.8 (1) 8.6 (38) 14.3 (1)
Hospital
LHD 23.8(5) 29.7 (132) 57.1 (4)
GHD 23.8 (5) 25.9 (115) 28.6 (2)
BDH 23.8(5) 14.6 (65) 14.3 (1)
NBDH 0.0 (0) 8.8 (39) 0.0 (0)
NDH 28.6 (6) 20.9 (93) 0.0 (0)
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Figure 4. Association of BMI and WRMSDs (y2=10.331; P=0.016). Note: (%) Positive, (") Negative
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Discussion

The study aimed at investigating the relation between BMI,
BP and HR with WRMSDs among healthcare workers
in Douala Hospitals. Most of the participants (70.6%)
were females, consistent with the study of Abla et al.
[14], where the females made up about 75% of the study
population. Majority (62.9%) of the study participants
were nurses which constitute a greater proportion of the
healthcare workforce.

The study found that about 34.7% and 32.2% were
overweight and obese respectively. This results disagrees
with the study of Darebo et al. [19] in Ethiopia and [joma
et al. [20] in southeast Nigeria where the prevalence
of obesity was found to be about 28.2% and 10.9%
respectively in their study populations. This difference
could be due to the differences in socio-cultural and
environmental determinants as reported by Lee et al. [21].
However, the results from this study was partly in line
with the study of Simo et al. [5], where the prevalence
of overweight was 31.1% and obesity 18.9%. The obesity
prevalence rate seen in the present study may also be
secondary changes in diet, and the adoption of sedentary
lifestyles [22].

Most of the participants had a normal BP (52.8%)
and normal HR (94.1%), may be because of the fact
that majority of the study population were of the age
group 30-39 and were not married, and being married
and age according to the study of Seher et al. [23], are
potential risk factors of hypertension. About 37% and
7% of the healthcare workers were pre-hypertensive and
hypertensive respectively. This is a warning sign that if
proper preventive measures are not taken, the prevalence
of hypertension may increase in the study population
from 7% to about 30% or even 40% as seen in the study
of Defo et al.[24]. The prevalence of pre-hypertension
in the present study is slightly similar to the prevalence
(21.5%) obtained by Jingi et al. [25] among primary care
physicians in Cameroon. This slight difference could be
due to the fact that Jingi and collaborators considered only
physicians in their study.

With respect to specialty, majority of the nurses were
obese (63.8%), had type 2 hypertension (66.7%) and
heart rates above normal (57.2%). This disagrees with the
study of Zapka et al., [26] were about 37% of nurses were
overweight and only 28% were obese. This difference
could be due social, cultural and environmental factors.
Also, the prevalence of hypertension in the present
study population was slightly higher than the prevalence
reported by Bosu et al., [27], in West Africa and Amougou
et al. [8] who conducted their study among health workers
in two teaching hospitals in Yaoundé-Cameroon. These
differences could be attributed to the fact that many health
workers were considered in their studies, and the sample
size could have influenced the result of this study.

There was a statistically significant relation between BMI
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and WRMSDs in which, majority of the obese healthcare
workers had one or more WRMSDs. This results is similar
to that reported by Sethi et al. [28] Moreira-Silva et al. [1]
and Paul et al. [29] whose findings indicated that workers
with high BMI were found to be at risk of developing
WRMSDs. However, the results from the study of Sayed
et al. [30] did not agree with that of our present study.
They indicated that there was no relation between BMI
and WRMSDs, maybe because of the difference in
environmental, cultural, social and behavioural factors.

There was no clear relation between BP and HR with
WRMSDs as healthcare workers with normal BP, type 2
hypertension, hypotension, normal HR and above normal
HR reported with WRMSDs, similar to the study of Sotrate
et al. [31] who reported no relation between BP and HR
with WRMSDs.

Despite that, much work have been done on the relation
between BP and HR in the development of WRCVDs
[5,23,32]. Increases in BP, HR and other factors such as
diabetes, tobacco use, obesity, and sedentarily lifestyle
increases the risks of developing WRCVDs among the
working population [9,33-35]. Less work has been done on
the relation between BP, HR and WRMSDs “in Cameroon.
The results obtained from this study therefore encourages
more research, using case study approach and longitudinal
studies to determine the actual relation between BP, HR
and WRMSDs, to bridge the knowledge gap.

Limitations and perspectives

The present study has some limitations that should be
considered. The measurements were carried out at the
workplace, which may have led to a lack of concentration
by the health workers, since their work was interrupted.
Another limitation is the cross-sectional design which
does not allow causal inferences. Cross-sectional studies
measure exposure and outcome at the same time and it
is often difficult to establish a temporal relation between
exposure and outcome, that is, whether exposure or disease
occurs first. Future studies should include participants’
follow up in a longitudinal design.

Also, we did not consider other factors such as exposure to
poor working posture, work stress, working with vibrating
objects, repetitive tasks, standing or sitting for long that
have been reported in many studies as potential risk factors
of WRMSDs [10,12,13,17,18,30].

In spite of these limitations, the present findings indicate
prospects for future studies among healthcare workers in
Cameroon and the Sub-Saharan Africa in general.

Conclusion

Obesity and overweight are major concerns among
healthcare workers particularly in the nursing profession
in Douala hospitals, Cameroon. BMI was found to be
significantly associated with WRMSDs among health care
workers in Douala, Cameroon.
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There was no clear relation between blood pressure,
heart rate and WRMSDs among healthcare workers in
Douala hospitals as seen in this study. Further studies with
longitudinal design would provide more insights for a
more global conclusion.
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