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Urinary lithiasis in civil construction workers as a management 
indicator for health and improvement in personnel

Abstract  Introduction: Empirical information 
provided by health care professionals acting in the 
first line of care report a constant increase in the 
number of civil construction workers that present 
painful acute conditions, in most cases associated 
with the existence of urinary tract calculi. Aims: 
Evaluating the prevalence of urinary lithiasis in 
civil construction workers, as a means to identify 
indicators for the management of health and per-
sonnel. Methods: Observational study based on 
directed questionnaire. Results: From the 94 par-
ticipants, 18 (19%) were lithiasic, mostly due to 
overweight and reduced fluid intake. Conclusion: 
The observed prevalence appeared to be two times 
greater than that of the general population. Thus, 
prevention for such condition gains relevance, in 
order to avoid discomfort for the worker, and also 
reduce costs due to absenteeism, improving pro-
ductivity, benefiting the workers by performance 
and creating the perspective of an improved qual-
ity of life.
Key words  Health management, Civil construc-
tion, Risks, Prevalence. Urinary lithiasis

Renato Ribeiro Nogueira Ferraz 1 

Simone Aquino 1

DOI: 10.1590/1413-812320141912.16322013



4760
Fe

rr
az

 R
R

N
, A

qu
in

o 
S

Introduction

Considerable growth can be noticed in the seg-
ment of civil construction in Brazil, which ac-
counts for 5% of the national GDP. Due to strong 
competition in such market, in the past few years, 
companies of this segment have developed strat-
egies for planning, production control and quali-
ty of services1. The industry of civil construction 
has a wide range of workers linked to buildings of 
great structures such as corporate constructions, 
hydroelectric plants, bridges, viaducts, under-
ground stations and towers for telecommunica-
tions. Given that in the sector of civil construc-
tion the likelihood of a worker suffering an acci-
dent, becoming ill or even dying is relevant, iden-
tifying the main risks of such becomes yet more 
important. These risks may vary depending to 
the insertion of the worker in different work pro-
cesses2. One could also highlight that, according 
to Brant and Minayo-Gomes3: “health and illness 
cannot be defined only by the lack or presence of 
certain etiologic agents and symptoms and that 
the process health-illness cannot be reduced to a 
group of meanings determined by the corporate 
culture and by the discourse of the hegemonic 
physician”.

The occurrence of work accidents may gen-
erate, beyond the highly negative consequences 
related to the human aspect, economic losses rel-
evant to the company and society, which may be-
come an obstacle to the full development of a na-
tion’s economy2. Therefore, the knowledge about 
prevention against the risks to health adopted by 
the management of personnel enables the worker 
to develop his functions with motivation and sat-
isfaction, felling valued as a human being, once 
health is much more than the lack of illness, but 
it is directly related to the quality of life. Health 
depends on social, historical, economic and envi-
ronmental conditions, depending also on choic-
es one makes on a daily basis. According to the 
World Health Organization (WHO), health must 
be understood as “a state of complete physical, 
mental and social well-being and not only the 
lack of affections and infirmities”.

Amongst the main causes of work accidents, 
one may highlight specially those associated with 
alcohol abuse4 and other licit and illicit drugs5. 
Particularly regarding alcohol abuse, it is a fact 
that civil construction companies have been 
more and more concerned about its consump-
tion onsite. In some cases, not only are the ac-
cidents due to its abuse are considered, but also 
the increase in the incidence of some morbidi-

ty conditions directly associated to absenteeism 
such as, for example, urinary lithiasis6. Either 
way, the knowledge of peculiarities associated to 
use of licit and illicit drugs, not exclusively relat-
ed to work place accidents, is essential as a means 
to subsidise public policies on health concerned 
with this important theme7.

As mentioned previously, civil construction 
is currently one of the most important activi-
ties within the country, being responsible for 3.5 
million jobs in Brazil, which corresponds to 6% 
of the total. The vast majority of these workers 
(circa 81%) is composed by individuals coming 
from the Northeast region of the country, with 
a low degree of schooling and limited socioeco-
nomic status. Amongst the health problems more 
commonly observed within this group of work-
ers, one may highlight diseases associated with 
alcohol consumption, mental and psychosomatic 
illnesses, apart from the evident work place ac-
cidents8-10. Workers from civil construction have 
demonstrated a low degree of knowledge with 
regards to their occupational health, and direct-
ed their care almost exclusively towards accident 
prevention11.

The Occupational Health Surveillance (VI-
SAT in Portuguese), defined by the Ministry of 
Health under the Guideline MS/GM no. 3.12012 
acts in the detection, research and analysis of the 
determinant and conditioning factors of health 
related matters associated to work processes and 
environments, in its technological, social, or-
ganizational and epidemiological aspects. This 
Guideline aims at promoting health for workers 
through actions that consider planning, execu-
tion and evaluation of interventions, in order to 
eliminate and control raising problems. VISAT is 
structuring and essential to the model of Integral 
Health in the Brazilian National Health System 
(SUS in Portuguese).

The social and epidemiological indicators 
provide a north to the actions of VISAT, in the 
interventions based upon the identification of 
risky situations, vulnerability or impact on the 
health of workers. Nonetheless, collection of data 
and indicators was not always easily done. The 
reasons for under notification of morbimortal-
ity of occupational and work-related hindranc-
es may be attributed to problems regarding the 
definition, identification and the registry of the 
phoneme itself13. In this sense, aspects related to 
the difficulty in understanding what a risk factor 
is, its occurrences circumstances and its relation 
with the work environment would be involved, 
limiting the occupational nexus in the diagnos-
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tic process. Such situation reflects several factors, 
including, political, legal, conflicts of economic 
interest, stigma, neglect from health care pro-
fessionals and employers and even the workers 
themselves14.

From 2002 onwards, a National Network of 
Integral Care for Workers Health (RENAST in 
Portuguese) was created, with the objective of ar-
ticulating health action for workers in the perspec-
tive of intra-segmentation focusing on assistance, 
surveillance and promotion of health, and aiming 
at guaranteeing integral health care to workers. 
Furthermore, it articulates intra-segment actions, 
establishing relationships with other institutions 
and public and private bodies, such as universities 
and research institutes. The actions of RENAST 
are structured through Workers Health Reference 
Centres (CEREST in Portuguese), which act at 
state, region and municipality level. The CERESTs 
develop preventive actions promote health and 
assistance, including diagnostic, treatment and 
physical rehabilitation, apart from the surveil-
lance of work places, human resources formation 
and workers orientation15.

CEREST also welcomes workers possessing 
work-related conditions sent by SUS or Trade 
Unions. It promotes educational activities, re-
search / interventions, workshops and perma-
nent education on Workers Health for SUS and 
society in general, involving Trade Unions, com-
panies, Universities and other training centres. 
Under this scope, the surveillance actions fo-
cused on workers health, through CERETs, may 
represent a supporting tool for personnel man-
agement and entrepreneurs in civil construction.

The formation of “kidney stones” (lithiasis) 
has become a severe public health problem in 
current society. The incidence of urinary lithia-
sis has been growing through out the years, such 
that one may estimate that about 10 to 15% of 
the global population is, currently, affected by 
urinary tract infection processes16,17. 

The standard of living and the nutritional 
conditions have influenced directly the process 
of formation of urinary calculi within commu-
nities around the globe. A low socioeconomic 
level is associated with the endemic formation of 
bladder stones, which can be observed in many 
poor countries, where most of the population is 
malnourished, meanwhile the incidence of up-
per urinary tract stones rises with the increase in 
prosperity and more nutritive diets. The substi-
tution of open surgical techniques for minimal-
ly invasive techniques has reduced considerably 
morbidity and mortality of patients, not to men-

tion the reduction of hospitalization time, along 
the consequent reduction of days missing work, 
minimizing economic losses overall18.

Workers of civil construction remain reason-
able periods of time with no postural change, 
often under high temperatures1,9. The existence 
of pre-determined pauses may bring about a re-
duced fluid intake with the consequent reduction 
of the final urinary volume. On the other hand, 
pre-determined pauses may result in low fre-
quency urination, increasing the risk of oversat-
uration and crystallization of urine stored in the 
bladder19,20, beyond contributing to the installa-
tion of a greater number of urinary tract infec-
tions21, which may influence by elevating the risk 
of formation of stones. 

It is known that the diet is a factor of ex-
treme importance when attempting to reduce 
the number of calculi episodes. The care with 
feeding must have as main focus the reduction 
of incidence and, particularly, recurrence of uri-
nary lithiasis. Modifications in the diet may be 
made to avoid the installation of several metabol-
ic disturbances that contribute to the formation 
of stones. Following a strict diet as a means to 
maintaining weight within the range of normal-
ity might already be considered an important 
prophylactic manoeuvre against the formation 
of calculi22. The maintenance of water intake of 
circa 2 litres per day maintains a reasonable flow 
of urine, which on its own is a preventing factor 
against urine crystallization23-25.

As the majority of civil construction com-
panies pre-determined the times of pauses for 
workers, the simple action of bringing water to 
the work position could contribute to the forma-
tion of a greater urine volume and, consequently, 
the reduction in the number of lithiasis cases in 
this specific population of workers. However, one 
must highlight that not all fluids are indicated. 
Black tea and cola-based sodas must be avoided, 
as they interfere negatively in the urinary bio-
chemistry and predispose crystallization26. Natu-
ral orange or lemon juice may, apart from elevat-
ing the urine volume, raise the urine concentra-
tion of citrate, which is an important inhibitor 
of urinary crystallization27. It is already widely 
known in our society that the regular ingestion 
of water, with the consequent maintenance of a 
urinary debt of circa 1.5 litres / day is a protecting 
factor against the formation of calculi, once it di-
lutes the urine salts, avoiding aggregation.

Based on the information insofar presented, 
it becomes the focal point of this research the 
identification and use of the ratio of prevalence 
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of risk factors for the formation of kidney stones 
among civil construction workers as contribu-
tors for the creation of strategies and campaigns 
focused on prevention, once urinary lithiasis is 
a clinical condition with direct impact on the 
elevation of absenteeism rates, especially due to 
the discomfort and morbidity of such condition. 
One understands that this information may be 
used as indicators for preventive actions in the 
management of people in civil construction.

Aims

Evaluating the prevalence of urinary lithiasis 
among civil construction workers, as well as 
identifying possible risk factors involved in the 
aetiology of the referred illness, providing data 
for the formulation of preventive campaigns spe-
cifically directed toward this category of profes-
sionals.

Methods

This consists of a cross-sectional descriptive pro-
spective study, using a quantitative approach, for 
which the data was collected between April and 
July 2011. The population sample for this re-
search, chosen at random, is composed of civil 
construction workers acting on several regions of 
the municipality of São Paulo – SP. In total, 94 
individuals were evaluated, all male, with average 
age of 41 ± 14 years of age.

The workers belonged to several construction 
companies hired by big building sites in which 
they executed different tasks at the time of the 
research. The instrument of data collection was 
composed by a questionnaire of 20 closed ques-
tions regarding the presence in those individu-
als of what could suggest the risk of formation 
of urinary tract stones. Data regarding work 
function, gender, age, height and weight (for the 
calculation of BMI – Body Mass Index) was also 
collected with the goal of better describing the 
sample studied.

The questionnaires were answered with no 
interference from the researchers, with the maxi-
mum time of 20 minutes. Any volunteer, aging 18 
years or more, that executed manual labour, was 
willing to fill the questionnaire and would con-
sent in the use of the data by signing a Statement 
of Informed Consent was included in the sample.

No information that enabled the identifica-
tion of companies or participants was released 

in this study. The study was registered in the Na-
tional Health Board (CNS in Portuguese) and ap-
proved by the Committee on Ethics in Research 
from Universidade Nove de Julho – UNINOVE, 
for following the guidelines established under 
Resolution 196/9628 from CNS with regards to 
ethical and legal matters.

Results

From the 94 workers, 18 of them (19% of the 
sample) reported having had at least one episode 
of urinary calculi since the beginning of their ac-
tivities in civil construction. One questionnaire 
used with these workers resulted in Table 1.

When questioned about the intensity of the 
urine odour, 28% reported presence of “strong 
odour”, 39% stated smelling a “weak odour” 
whilst urinating and 33% denied smelling any 
odour at all.

In the evaluation of the number of pauses to 
urinate, 11% reported either eight or ten paus-
es, 17% affirmed having paused six times, 22% 
stopped five times, 17% reported four pauses, 
5.5% have paused three times, 11% stopped twice 
and 5.5% reported pausing once. Overall, slight-
ly over half of the respondents informed having 
urinated between four and six times per day.

With regards to the question on whether they 
took water to the work place, 39% of the partici-
pants have said not to posses such habit. 

1. Have you observed any odour whilst urinating?
Yes
No

2. If so, how strong was the smell?
Strong
Weak

3. How often did you stop working to urinate?
1 time
2 times
3 times
4 times
5 times
6 times
7 times
8 times
9 times
10 times

4. Did you take water to the work place
Yes
No

6
13

6
7

1
2
1
3
4
3

None
2

None
2

11
7

Table 1. Answers from the questionnaire used with 
lithisiac workers.
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Considering the body mass index (BMI), Ta-
ble 2 presents the stratification of the interviewed 
workers in the different parameterized categories. 
When evaluating only the lithisiatic sample (n = 
18) as to the BMI, 7 individuals (39%) presented 
BMI > 25, falling in the overweight category.

Discussion

Due to the restrict access to water at any moment 
during the working time in the operational field 
in some civil construction buildings, situation 
reported informally by uncountable workers of 
the mentioned field, and also due to the fact that 
workers are not used to taking water to their own 
posts, some employees of this industry could, by 
chance, present a reduced urine volume, urine in 
dark colour and /or with strong smell, amongst 
other signs that could suggest an increased predis-
position to the formation of urinary tract calculi9.

The elevated pointed presence of calculi ep-
isodes observed in our sample (19% of the in-
terviewed, approximately one fifth of the total) is 
considerably higher than the average of 10% (be-
tween 5 and 15%) in the population of the world. 
As main factors contributing to the phenomena 
presented in this study, one may highlight the el-
evated BMI and the reduced fluid intake, noted 
in more than half the individuals reporting kid-
ney colic episodes. Considering this fact, several 
authors have already reported the existence of 
an important relationship between an elevated 
BMI and a higher risk of urinary crystallization 
with consequent lithogenesis, corroborating the 
findings of the brief study. Therefore, it becomes 
strongly evident the influence of elevated body 
mass index in the also considerably high preva-
lence of urinary lithiasis identified in the pop-
ulation of this study. In our research, we have 

noticed that half the lithiasic individuals did not 
take water to their work post, which might have 
influenced directly the described elevated preva-
lence, given that this condition can result in the 
formation of concentrated urine and consequent 
increase of the risk of crystallization.

The data presented in this study suggests that 
civil construction companies observe and create 
incentive programs to promote hydric ingestion 
by providing water sources in strategic points, 
aiming at reducing the number of kidney stone 
episodes amongst their workers. Furthermore, 
a nutritional follow-up to reduce BMI based on 
programs of feeding education could reduce the 
economic losses and decreases in sanity generat-
ed by high absenteeism associated to this clinical 
condition. These measures, which contribute to 
the prevention and quality of life of the workers, 
represent a low investment when compared to 
the costs of treating lithiasis.

The cost of 500 mL water bottles in the mar-
ket varies between R$ 0.79 and R$ 1.80. Civil con-
struction companies could provide on a daily ba-
sis five 500 mL bottled waters to workers, consid-
ering 2.5 litres of water intake sufficient. Besides, 
one could recommend workers to stop a greater 
number of times during work, suggesting that 
apart from the water intake, the should urinate 
more often, avoiding urinary statis. The approxi-
mated cost would be R$ 10.00 per worker per day. 
The association of mineral water suppliers could 
reduce the buying costs in exchange for marketing 
campaigns in the civil construction area. 

Street30 and Cook31 calculated the expenses 
with alternative treatments for urinary calculi, 
including total hospitalization costs (physician, 
hospital stay, diagnostic procedures, nurses, indi-
rect costs, medication and depreciation) and the 
expenses for the patient (including travel time 
and cost and time and cost of travel and stay of 
relatives). The study of these authors shows that 
on average the costs of the open surgery, the en-
doscopic surgery and lithotripsy are US$ 3,366, 
US$ 2,699 and US$ 4,617 respectively. Including 
indirect costs and costs to the patient, the total 
expense with the treatment rises to US$ 6,922, 
US$ 4,422 and US$ 5,536 respectively. Thus, 
based on hospital costs, lithotripsy is the most 
expensive form of treatment, but when consider-
ing patient costs, it falls below the open surgery. 
The reason being that in open surgery, there is 
the need for hospitalization for an average period 
of 15 days after the surgery, whilst the lithotripsy 
requires rest of about two days in the comfort of 
the patients home. 

BMI*

Between 18,5 & 24,9
Between 25,0 & 29,9
Above 30

Interpretation

Normal weight
Overweight

Obesity degree I

Number 
of workers 

(n/ %)

54 (57%)
28 (30%)
12 (13%)

Table 2. Body Mass Index (BMI) of total (n = 94) 
interviewed workers.

Source: Associação Brasileira para o Estudo da Obesidade 
(ABESO, 2013)29.
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A study of the reimbursement value in the 
Brazilian National Health System (SUS in Por-
tuguese) for lithotripsy, based on the quantity of 
impulses for the treatment of lithiasis in Brasil-
ia University Hospital, made by Costa e Silva32, 
detected that SUS reimburses R$ 172.00 for each 
700 impulses – within the range of 0 and 2,800 
impulses per session, and R$ 150,50 per 700 im-
pulses – within the range of 2,801 and 5600 im-
pulses per session. As the average in the hospital 
is 3,000 impulses, the mean reimbursement in 
SUS is R$ 752.50 per session. To this value one 
must add R$ 14.84 in the cases where the pa-
tient needs painkillers. Besides, the Ministry of 
Health, by means of the Incentive Factor to the 
Development of Teaching a Research in Health 
(FIDEPS in Portuguese), differentiates be reim-
bursement in university hospitals, once they in-
corporate teaching and research activities. Hence, 
in this research, for each session of lithotripsy a 
reimbursement of R$ 910.53 was considered, and 
when painkillers were needed, the value of the 
session reached R$ 928.48. The authors also re-
port that the cost of equipping a room in the sur-
gical centre for treatment of urinary calculi was 
of R$ 345,710.82, with an estimated useful life of 
15 years, resulting in an annual depreciation of 
R$ 23,047.39. The equipment in the surgery cen-
tre has no residual value. The cost of construc-
tion of the surgery room would reach the magni-
tude of R$ 40,000.00 (for a room of 40 m2) and 
the estimated useful life is of 25 years, resulting in 
a depreciation of annual R$ 1,600.00. On its turn, 
the annual maintenance of such surgery room is 
estimated to be R$ 11,433.45. Hence, the basis of 
the calculations of annual depreciation and non-
used installed capacity was R$ 34,480.84 and R$ 
1,600, respectively for the year 200632. All the 
above-mentioned costs are far higher than that 
of providing a mineral water source, or even the 
increase in number of pauses to urinate, which 
per se could diminish considerably the incidence 
of lithiasis in the inhere-described workers.

One should highlight that, in the cases of 
complaints, notifications or emergence of new 
indicators that point to the decrease in workers 
health, beyond epidemiological situations, the 
oversight of VISAT in the workplace may bring 
intervention in corporations for actions of eval-
uation, investigations and monitoring, and pos-
sibly fining and suspension of activities, causing 
operational and financial hiccups. The stimuli 
for the participation of workplace representatives 
in official instances in SUS has been growing, as 
in the intra-segment commissions and boards 

in the thee spheres of management in SUS, with 
transparency and easy access to information to 
community representatives, workers and social 
control33. On the other hand, workers health sur-
veillance actions, through CERESTs, may repre-
sent a tool to support the management of people 
and entrepreneurs in civil construction, once the 
capacitation and in-company workshops (about 
promoting health for workers) are pillars of the 
actions of VISAT, in partnership with private 
segments, establishing the adoption of parame-
ters to protect the health of workers in the work 
environment and processes33. Such partnership 
in capacitation of workers should be the focus of 
managers in civil construction in the orientation 
and education of employees, as a means to mini-
mize the risks of urinary lithiasis in their payroll.

Conclusion

The prevalence of urinary lithiasis amongst Bra-
zilian civil construction workers was nearly twice 
as big as that observed in the population world-
wide. Factors such as overweight and the reduced 
fluid intake in half the sample of lithiasic seem 
to be involved with the elevated observed calculi 
prevalence. Making water available, promoting 
continued education, monitoring the worker ac-
cording to environmental and nutritional needs 
and controlling preventive actions must be mea-
sures that should be taken by managers in the 
public and private sectors, as a means to reduce 
the number o lithiasis among civil construction 
workers that, undoubtedly, are less expensive for 
SUS than tat of treatment. The data here report-
ed serves as an indicator of public health manag-
ers and entrepreneurs so that together they may 
attempt actions to prevent lithiasis in workers 
acting in the civil construction industry, avoid-
ing interventions by VISAT. It is hoped that such 
indicators will be disseminated among health 
managers, personnel managers, fiscal agents 
from VISAT, worker protection policy thinkers 
and employers, under which remains the great 
responsibility regarding the safety and sanity of 
workers. To prove the phenomena observed by 
this study on a greater scale, one needs more con-
trolled work environments, a better-defined and 
previously calculated sample (based on the esti-
mated prevalence identified in this study), great 
observation times, diagnostic examinations, 
along other refinement mechanisms.

Once capacitation and in-company work-
shops (about the promotion of workers health) is 
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one of the pillars of VISAT, this joint action could 
take place with partnerships in the private sec-
tor, establishing parameters to protect workers 
health in the workplace and process. Such part-
nership, in the capacitation of workers, should be 
the focus of civil construction managers in the 
orientation and education of employees, in or-
der to minimize the risks of renal lithiasis. Fur-
thermore, companies should assume their parcel 
of social responsibility, supplying water freely 
and ad libitum, allowing for a greater number 
of pauses during working time and investing in 
the follow-up on diets oriented by nutritionists, 
avoiding the health impact that urinary calculi 
may generate in this group of workers.

Collaborations

RRN Ferraz and S Aquino participated equally in 
all stages of preparation of the article.
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