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High Blood Pressure from ALUCAM Group’s 
Workers: the Impact of the Activity

Abstract
Introduction: The recrudescence of new cases of high blood pressure (HBP) and its 
complications are very worrying, especially since the high blood pressure seems 
more present among the workers. The aim of the study was to evaluate the impact 
of the activity on the occurrence of high blood pressure among ALUCAM group’s 
workers.

Method: This is an analytical, descriptive and cross-sectional study of all workers 
in the ALUCAM group from Cameroon. It was conducted between January and 
September 2013. We collected socio- professional data and assessed psychosocial 
risk using the Karasek model. The data were processed from Epi-info version 3.5.4 
of July 30, 2012. The Chi-square statistical tests were used to compare our results 
(P<0.05).

Results: The prevalence of HBP was 14.3% (n=91). Older workers (>45 years) 
make up 73% (n=465) of our study population. HBP was significantly correlated 
with age (p=0.000, OR=16.95). The high blood pressure was significantly related 
to obesity (p=0.0000; OR=4.7). Active workers accounted for 91% (n=83) of 
Hypertensive workers. There was a significant difference between active and non-
active hypertensive workers (p=0.0000 with OR=7.16). There were more workers 
posted with high blood pressure (p=0.0168; OR=1.72). The workers in 63% (n=401) 
of the cases were in the "job strain" dial, among which 70% (n=280) of operators. 
Social support and decision latitude decreased as psychological demand increased.

Conclusion: The prevalence of high blood pressure was significantly high among 
older and obese workers. Stress was a major risk factor for the development of 
high blood pressure. The activity has an impact on the occurrence of HBP, through 
its psychosocial components often unfavourable for the worker. Shift work was 
a contributing factor for the occurrence of HBP in these workers (p=0.0168, 
OR=1.72).
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Introduction
Cardiovascular diseases are the leading cause of death in the 
world. High blood pressure (HBP), still called "silent killer", with 
discrete manifestations but consequences very often serious and 
sometimes fatal, is the first risk factor [1]. More than one over 
three adults suffers from high blood pressure, a condition that 
accounts for about half of the deaths from stroke and heart 
disease. Responsible for 7.5 million deaths in 2004 [1], 25% of 
the hypertensive population was recorded in 2005 and 30% are 
expected in 2025 [2].

In Africa, the situation is close to that of the Occident; in fact, 

there are 80 million people with high blood pressure today, and in 
2025 we expect as twice as much; Africans have a greater genetic 
risk, with an earlier HBP apparition, more severe and more 
difficult treat [3]. Many people are remaining undiagnosed [1]. 
Its expansion in Africa would depend on globalization, lifestyle 
changes, dietary habits and professional activities.

In Cameroon, high blood pressure is the most common 
cardiovascular disease, with a prevalence of 20%. Affecting one 
over four adults, it is the leading cause of death and the leading 
cause of acquired disability from adults [4]. The prevalence 
reached in companies 24,8% [5].
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Figure 1 Breakdown of workers by seniority in plant and service.

In the ALUCAM group, high blood pressure is the leading cause 
of long-term absenteeism, with recrudescence of new cases and 
registration of fatal outcomes by stroke or cardiac arrest. HBP 
appears to be more prevalent among workers in operational 
sectors who are theoretically more active than others. This seems 
to be contradictory with current scientist literature data, which 
refers to physical activity and normal BMI as protective factors 
for HBP [6]. There are therefore other risk factors present in the 
environment of these workers related to their activity.

Subject and methodology
This is a case-control study carried out between January 1st and 
September 30th, 2013, which concerned all ALUCAM group’s 
employees (n=637) working in the industrial site, a subsidiary of 
the Rio Tinto Alcan global group. The factory is located at Edea in 
Cameroon, in the coastal region. We have used two questionnaires 
to collect data about individual and company’s determinants on 
the one hand. On the other hand, the assessment of psychosocial 
risk by the Karasek model. The database of the occupational 
health center has completed the collection. Each worker is a part 
of a similar exposure group (SEG), made up of people undergoing 
the same professional constraints and nuisances [7-11].

The activity is all physical (muscular and visual effort), mental 
(memory) and even social (collegiality) solicitations of the 
individual, used to carry out the task. It constitutes "real work", 
which is the way that the task named also "prescribed work" is 
performed. There is always a gap between the “real work” and 
the “prescribed work”. In this perspective, acting on the workload 
means intervening on the determinants linked to it [12]. The term 
"active" designated workers in the operational sector, exposed to 
the nuisances and constraints of the factory. The administrators 
were characterized by the sedentary nature of their work. The 

identification of each was directly dependent to the SEG. We will 
consider as educated workers with a higher or secondary level of 
education, and as older workers, all those over 45 years old. We 
will retain the medians of the following Karasek scores as study 
references: Psychological Demand: 21, Decisional Latitude: 71, 
Social Support: 24. The statistical test used was that of Chi2. A 
value of P<0.05 shows a statistically significant relationship. An 
Odds ratio> 1 marks the strength of the link. The data capture and 
analysis was done from Epi-info version 3.5.4 of July 30, 2012. 
Informed consent of each participant was obtained beforehand.

Results
The average age of hypertensive workers was 52 years, with a mode 
at 53, a minimum age of 37, a maximum age of 60, and a standard 
deviation of 5.1 years. The population was made up of 73% of 
older workers. The graph of HBP's age and general population's 
age have almost the same trend. The population includes 57% 
of workers over 45 years old. Older hypertensive workers were 
by far more dominant (14%) than younger hypertensive workers 
(1%). The Chi2 test gives p-value = 0.0000 with OR = 16.95. We 
found the installation of hypertension after 45 years old in 65% of 
cases. The average age of onset of hypertension was 44.9 years.

Almost half of the study population was obese (46%). There is 
more obese in the active workers (38%) than in the sedentary 
population (8%). Obese had the highest percentage of 
hypertension. Sedentary patients with normal BMI do not have 
hypertension (p=0.0000 with OR=4.7). The seniority curve in the 
factory and the one in the service mix. Almost all workers (90%) 
had not changed service since hiring.

The population in 54% of cases had more than 30 years of 
seniority, with an average of 27 years (Figure 1).
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Figure 2 The first two axes of Karasek.

Figure 3 Trend of the three scores.

Hypertensive workers had a family history of HBP in 38% of cases. 
In addition, they had diabetes in 17% of cases. The dyslipidaemias 
were present in 2% of the cases of comorbidities. Workers took 
cigarettes in 4% of cases, and occasionally consumed alcohol in 56%.

Workers in the active sectors accounted for 91% of the 
hypertensives (p=0.0000 with OR=7.16). There were more 
workers posted sick (8%), with a counterclockwise work pace 

(p=0.0168 with OR=1.72). Operators accounted for the largest 
percentage (66%) of hypertensive workers.

The workers in 63% of cases were found in the dial strained or 
called "job strain", among which 70% of operators. The cloud 
is much denser in the strained dial, representing workers who 
have high psychological demands and low decision latitude. 70% 
of the "Strained" dial consists of the operators (Figure 2). Social 
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support and decision latitude decrease as psychological demands 
increase (Figure 3).

Discussion
The prevalence of HBP in the ALUCAM group is 14.3%. It is lower 
than the national companies’ prevalence which is 24.8%. This 
gap, for the least important, is most certainly justified by the 
fact that we have not considered the temporary staffs during 
this study which have approximately the same workforce than 
ALUCAM group permanent staff.

The hypertensive workers of the ALUCAM group were mostly 
married (97%). Nevertheless, during various interviews, many 
workers admit to very often experiencing strong marital strain, 
which affect them considerably. Marriage is therefore not 
necessarily a protective factor. Our hypertensive workers were 
exclusively men [13-20]. There are very few women in the 
factory, the physically less demanding tasks always devolving 
on them. This male population is aging, and therefore more 
vulnerable. There are 73% of workers over 50 years old. The 
average age was 52, for a 53-year-old mode. The youngest 
worker was 37 years old and the oldest worker was 60 (age limit 
for retirement) [21-25]. It is therefore a homogeneous study 
population. The year of installation of the HBP is just as great 
because, 65% of these workers had developed a HBP more than 
45 years. The age of the hypertensive population and that of the 
general population follow the same curves [26-31]. The original 
population is aging, it is quite normal to have the same shot in 
the hypertensive population. The calculated p-value gives us 
p=0.0000 for a OR=16.6. Age is therefore a specific risk factor for 
the development of hypertension in this population [32].

The seniority, both in the company and in the department, is 
closed; the two graphs are practically superimposable. The 
worker, for many years perform the same tasks in the same 
environment and under the same conditions. This situation 
gives rise to certain monotony in carrying out the work, with the 
consequences that this could imply for both health and safety. 
As a result, 90% of hypertensive workers had never change the 
current role since hiring.

The average seniority of this group was 27 years old. 54% of this 
population had more than 30. The others (10%) changed jobs 
after spending an average of 11 years in the same department. 
It is known that the monotony is a situation likely to lead to a 
context of malaise at work.

The first observation reveals that HBP occurs in this population 
of "older" workers, at the average age of 45, as described in 
the literature [1]. However, to this is added the fact that its 
installation follows a period of business activity relatively long, 
with average seniority at 27 years and peaks at 40 years. These 
workers, regularly followed in occupational health center, the 
year of discovery of HBP corresponds to its year of installation.

Almost half (42%) of our general population worked in the post. 
Among the hypertensive population, there were more shift 
workers (54%). The peculiarity of these posts is that they are all 
counterclockwise, this is to say that they do not follow the rhythm 
of the sun. This gap can have a real impact on the recovery of 

workers, as 11% of them complained of insomnia. Sleep having a 
clear importance on the metabolism of lipids and carbohydrates, 
unregulated, it causes a bad mobilization of the latter. To this is 
added the uncontrolled feeding of workers, and especially meals 
at odd hours after work (23h - midnight) constituting a health 
risk. 

The lack of a canteen makes it very difficult to manage their food 
in the workplace. All this being likely to lead to excessive weight 
gain. Thus, there is a significant link between shift work and the 
presence of high blood pressure, as p=0.0168, with a binding 
force of OR=1.72. Shift work is therefore a risk factor for high 
blood pressure.

One third (33%) of the obese group was hypertensive. Obesity 
affects almost half of the hypertensive population (46%). By 
calculating the fraction of obese hypertensives among the entire 
obese population of the ALUCAM group, to make the percentages 
comparable, we obtain 27% of hypertensive obese exercising a 
so-called "active" job, and 5% of sedentary population. Obese 
hypertensives were therefore more numerous in the active 
than in the sedentary ones. The prevalence of obesity among 
active hypertensives (27%) was higher than that of the general 
population (29%).

The sedentary, mostly managers and executives are the most 
educated. They therefore have the advantage of having more 
information and provisions for understanding the risk factors 
of hypertension. They thus take the consequent recommended 
measures. In addition, they have provided them with fast and 
up-to-date information tools (Internet, books, seminars, etc.). 
Observation shows that all the group's managers have a rather 
normal BMI. In addition, we also find that no sedentary worker 
with normal BMI had HBP. The Chi-square test shows a significant 
link between HBP and obesity (p=0.0000) with OR=4.7, denoting 
the strength of this link. Thus, obesity is a risk factor for the 
occurrence of hypertension for this group of individuals.

We also found that 38% of hypertensives workers had a family 
history of hypertension and 17% of diabetes. These hypertensive 
workers with diabetes in addition are 16 people. However, the 
prevalence of diabetes in the general population of the ALUCAM 
group is 3%, which corresponds to 19 people. 85% of diabetics 
in the ALUCAM group are also hypertensive. The statistical test 
performed confirms a significant link with hypertension and 
diabetes’ history (p=0.0000; OR=39.96). Diabetes is therefore a 
very important risk factor in this population for the development 
of hypertension.

Hypertensive workers in 4% of cases took cigarettes, and 89% 
did not take alcohol or rarely. The sports activity was not very 
developed in our subjects because only 21% of them practiced 
sport regularly. This observation can certainly be justified by the 
constraining nature of the schedules of posted workers. Many 
workers say they are "washed out" at the end of the day, and they 
are also convinced that their work is a significant sport.

The diet of 33% of these hypertensive workers was characterized 
by the very regular consumption of meat. But the consumption 
of meat is riskier than that of fish or vegetables. These foods 
often contain fats and cholesterol that can lead to weight gain 
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and increased LDL cholesterol. The low level of education, in 
addition to shift work, can also justify bad practices (food, sports, 
addictive) that they develop. Indeed, up to 15% of these workers, 
exclusively made up of operators, have a basic level of education, 
often not enough to understand the subtlety of certain risks.

The distribution of hypertensive workers shows a predominance in 
the operational sectors where physical activity is intense. So, 89% 
of these came from factory departments, where physical demand 
is high. These sectors had the particularity of accumulating 
physical nuisances such as noise and heat, recognized for their 
impact on health and particularly on HBP. The average noise level 
in each of these sectors being greater than 85 dB (A), with peaks 
up to 130dB (A), requiring effective noise protection. All this has 
repercussions on the mental health of the workers [32,33] who in 
addition were aware of being in an environment which presented 
dangers (noise, machine, chemical) and risks (cut, crush, hearing 
loss) permanent for their health and safety.

Made up of 66% of operators, our hypertensive population was 
mostly operators. Assigned to "messy" tasks. The psychosocial 
risk assessment according to the Karasek model shows that 86% 
of workers experience a high psychological demand, and only 
27% have significant decision latitude. Social support decreases 
with increasing solicitations. This is a rather crude representation 
of the psychosocial level which does not indicate much yet.

The torchbearer of Robert Karasek's methodology in the risk 
assessment process shows that the cloud of hypertensive workers 
is located more in the "Strained" dial, also called "Job strain". This 
population represents 63% of hypertensive workers. It is inside this 

dial that the risk of having repercussions on health is much high. 
It is easy to see that social support and decision latitude decrease 
while psychological demand increases (Figure 3). Demand is 
so strong in the population, but the support of hierarchy and 
colleagues is weak. However, workers with high psychological 
demands and low decision-making latitude would see the impact 
on health decrease if they enjoyed good social support [25,26].

Operators make up 70% of workers in "strained" work situations. 
The Sumer 2003 survey [15] corroborates this by classifying 
operators as the most exposed to "Job strain".

The stress at work, defined as the strained nature of the work 
perceived by the worker, constitute risk factors for health, 
and the increase of blood pressure in particular, as has been 
advanced, although not objectified, by a study carried out at the 
Autonomous Port of Abidjan [27]. To this will be also added the 
job occupied and the role of the operator.

HBP thus has rather diversified origins which, most of the time, 
develop as a result of the accumulation of several risk factors. 
Lifestyle, eating habits, sedentary lifestyle and suffering at work 
are the most frequently mentioned causes, some of which 
have been identified in this study. The Chi-square test gives us 
a p=0.000, which shows a significant link between the "active" 
work and the installation of the HBP. OR=7.16, confirms the 
strength of this link. The workstations of these hypertensive 
workers contain nuisances whose impact (extra auditory) on 
health in general, and HBP in particular, is known [16]. In fact, it is 

actually the "nuisance at work" component, consisting mainly of 
noise and heat, which takes precedence over the physical activity 
itself in terms of risk, the nuisances at the workplace inducing 
a stress with physiological manifestations, therefore in favour to 
the HBP installation.

The study conducted by Taleb et al [28], shows that the risk of 
HBP associated with the age of exposure to noise over 20 years 
is significantly multiplied by 2.4 (p=0.03). That associated with a 
psychological work environment combining high psychological 
demands and low decision latitude is significant and is a key risk 
factor for hypertension. These results support the hypothesis of 
the hypertensive role of exposure to undesirable psychosocial 
factors at work or chronic exposure to noise and indicate a 
group at risk for HBP in the workplace [29,30,31]. These results 
corroborate our data.

Conclusion
The mental health of workers is dependent on management. The 
psychosocial work environment is now recognized as a determinant 
of health, especially cardiovascular health. We therefore consider 
risk factors of genetic (age, family antecedents), somatic (obesity) 
and especially psycho-social (stress and suffering at work).

Regarding the age and family history of the worker, the results 
we obtained are confirmed by data from the international and 
national literature that usually associate hypertension with older 
subjects, and therefore with seniority. The link between age 
and hypertension was clearly established (p=0.000 OR=16.6). 
In this population, workers over 45 are therefore more likely to 
develop an HBP. With a family history such as diabetes (p=0.000 
OR=39.96), the risk of developing hypertension increases.

Shift work induces poor regulation of sleep, leading to poor 
mobilization of lipids and carbohydrates, among other things. 
These atypical work schedules are also known to give the worker 
a lower quality diet, especially when the company does not 
have a canteen to regulate the flow and quality of food. The 
consequence is the uncontrolled weight gain (obesity) which is 
the first risk factor for the development of diabetes, which itself 
is in this population an important risk factor for the installation 
of hypertension (p=0, 0168, OR=1.72). Beyond the somatic 
consequences (obesity) shift work also generates stress in the 
worker related to the constraint of schedules and the pressure 
induced by shift work itself.

The expansion of occupational health and safety in the group has 
enabled the establishment of control methods that protect the 
worker from the physical dangers that surround him, through 
effective collective and individual measures. Today, workers 
are well equipped (training, habitation, STOP 5, PPE) to face 
the physical risks they encounter. Thus, it is not so much the 
activity as "work done" requiring a specific technique that is a 
risk factor in itself, but rather the psychological environment and 
the social context in which the latter is carried out. As a result, if 
the workers carrying out these activities enjoyed a good margin 
of decision latitude and strong social support from the hierarchy 
and colleagues, the impact on health would be considerably 
lessened. The Karasek dispersion graph confirms this because, 
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according to the Sumer 2003 survey, "strained" workers are more 
worried about the risk of sanctions in the event of an error, which 
makes them more stressful and worsens the feeling of uneasiness, 
thus increasing the cardiovascular risk. In addition, employees in 
a situation of "Job strain" have an even more negative judgment 
on their health when say they lack support. Thus, we have seen in 
Figure 3, the steady decline in social support and decision latitude 
while the psychological demand for it is constantly increasing. 
This situation gives the worker a real feeling of suffering at work, 
unproductive, in the face of the negative impact it has on the 
health and safety of workers and the company.

We consider two fundamental risk factors: obesity and stress/
suffering at work. Thus, our results show that among hypertensive 
workers, 46% are obese, compared with 63% who are stressed or 
suffer at work. Psychosocial risk is therefore the most important 
risk factor for the development of hypertension.

Ultimately, the activity has a significant impact on the occurrence 
of hypertension, through its psychosocial components 
unfavourable for the worker in general, and particularly to the 
operator.

The results of this study can be extended to other companies with 
the same work’s conditions and the same social habits. However, 
much more refined later analyses, considering quantifiable risk 
factors with a very high relevance in the physio pathological 
analysis of the installation of the HBP, constituting the limits of 
our study, would make it possible to further refine this work. And 
make it more complete. There are:

• Systematic dosages of lipids in all workers,

• Assessment of the psychosocial level of all workers,

• Include temporally staff on the study.
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