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Abstract. The present work examines the ergonomic issues of a larger 
interdisciplinary research on well-being, conducted with a systemic approach in 
a call-centre pertaining to the domain of telecommunications. The research 
aimed to define the concept of well-being along three lines of investigation: 
psychological, medical, and ergonomic and, on this basis, to provide an analysis 
for improving operators’ well-being and performance. The paper analyzes the 
ergonomic issues, which have been investigated in relation to the 
aforementioned lines, and, in the final phase of the research, included in a 
common tool of quantitative survey submitted to 421 operators. 

Keywords: call centres, well-being, ergonomic work analysis. 

1   Introduction 

In the latest two decades call centres have rapidly expanded in many countries as a 
largely adopted communication system between companies and customers, providing 
not only customer services via inbound calls, but also sales opportunities via 
outbound calls. 

Parallel to call centre development, we have assisted to an increasing demand of 
enhanced well-being in office work that has encouraged research into available 
advices and guidelines for improving both physical and psychosocial working 
conditions [1][2][3].     

The focus of our work is on the ergonomic issues of a broader interdisciplinary 
research (involving also psychological and medical issues) aimed at defining the 
concept of well-being and promoting the improvement of the well-being and 
performance of operators in a large call-centre in the telecommunication sector.  

The first step was an in-depth analysis of laws, standards, scientific literature, and 
documents from research centres and international agencies for health and safety, 
aimed at identifying the main factors influencing working well-being. 

We also examined many researches on stress, such as the European Commission 
document “Guidance on work-related stress - Spice of life or kiss of death?” [4], 
which suggested considering the Kasl [5] classification of stress factors, and the 
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Luxembourg Declaration [6] on workplace health promotion, subsequently changed 
into the Tokyo Declaration [7]. Less frequently in literature are presented studies on 
the factors that enhance health and well-being work conditions in call centres [8][9]. 

In the latest years also ergonomics has increasingly shifted focus from the binomial 
“reliability-safety” to “quality-well-being”. Nevertheless, the definition of 
organizational well-being in the ergonomic literature is far from univocal and studies 
on the topic are scarce [10]. In this light, Davis & Moro’s proposal [11] proves 
particularly interesting in that it is both coherent with normative definitions and easily 
applicable to the specific topic of call-centres. Their proposal refers to the “Balance 
Theory” by Smith & Carayon [12], subsequently reworked in Carayon & Smith [13]. 

The “Balance Theory” suggests a systemic approach and pursues the goal of 
enhancing performance, health, and safety and reducing stress and its negative 
consequences on health by balancing the various elements of the work system, i.e. 
including positive aspects capable of counterbalancing negative aspects that are 
relatively unchangeable. Due to the fact that physiological and psychological 
reactions interact and may mutually reinforce one another, considering a limited 
number of factors might prove misleading and ineffective.  

2   Materials and Methods 

The research design was structured into 4 main phases:  

1. Preliminary interviews  
2. Qualitative data collection  
3. Preparation and administration of a questionnaire 
4. Data analysis 

2.1   Preliminary Interviews  

To get a better knowledge of the telecommunication call centre analyzed in our 
research, we carried out preliminary interviews to organizational managers, to the 
head of the company’s service of prevention and protection, and to workers’ 
representatives. These preliminary data enabled us to collect information about the 
organizational structure of the centre, the shift patterns, the selection and training of 
operators, and possible reasons for discomfort. Furthermore, this information 
permitted us to fine-tune the following qualitative phase of data collection and to 
identify operators belonging to homogeneous groups based on their position within 
the call centre (operators, team leaders, supervisors), on their work activity (front-
office, back-office, private or corporate clients) and on their physical location. 

2.2   Qualitative Data Collection 

This phase was conducted by means of interviews, focus groups, periods of 
observation, and data collection through checklist. 

As far as ergonomic issues are concerned, an analysis of work activities was 
carried out through interviews and two kinds of observations, the former focusing on 
cognitive and organizational aspects, the latter on postures and movements. 
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Individual interviews were conducted with six key professional figures identified 
in the preliminary phase. We investigated routine activities, non-routine activities, 
interaction among colleagues and with superiors, customer typologies and procedures 
for managing the different requests or offers, gaps between expected and actual 
activities, equipment and software usability, formal and informal information and 
communication systems.  

Four full-time operators were observed throughout their work shift. Such 
observations of cognitive and organizational aspects provided data on the following 
areas:  

− interaction with the computer: number of programs used simultaneously by the 
operators, operational fluency, technical or organizational interruptions, difficulty 
in looking up information, mental-workload indicators (errors, interruptions); 

− use of support tools other than the computer, even of a personal type, 
personalization of the workplace;   

− characteristics of the task, work pace and break management;    
− communication modes: verbal/non-verbal expressions during communication with 

the client, exchanges of information among operators and with superiors, shift 
handover. 

Posture and movement observations were conducted on a sample of nine full-time 
operators, selected in order to represent the full extension of anthropometric 
variability of the call-centre population. The choice of a reduced sample is due to the 
need to adjust intervention to the time and resources allotted, and to the explorative 
character of this qualitative research phase, useful to fine-tuning the quantitative tool.  

The following tools were employed for collecting information:  

− a general checklist in which are analyzed the working environment (number of 
workplaces/rooms, room dimensions, colours, curtains etc), general and local 
lighting, noisiness, microclimate, tools (seat, footrest, table, monitor, keyboard, 
mouse, headphones), service and refreshment areas.  

− an observation grid for operators’ postures and movements, sampled at one-minute 
intervals throughout the working day.  

− a file for each workplace containing information on the seat adjustment, on the 
positions of the monitor, keyboard, mouse, footrest and also reports of any physical 
pains or problems with a number of body parts experienced by operators. 

− ethnographic notes on the behaviour both of the nine operators and of their room 
colleagues in relation to the built environment. 

The aforementioned observation grid was prepared based on the analysis of the 
literature and reference laws in order to ascertain whether operators tend to assume an 
incorrect posture and whether they tend to vary their postures during work shifts. We 
decided to observe at fixed intervals whether operators: look at the screen, keyboard, 
papers or focus at a distance >2m; keep their neck straight, hyperextended, lateral 
flexed or rotated, and their head supported by the non-dominant limb; keep their trunk 
straight, or rotated; keep their back bent or supported; keep the shoulder of the 
dominant hand straight, extended, flexed or abducted; keep the forearm suspended or 
supported by the seat, table or body; keep their elbow extended, their wrist straight 
extended or flexed; keep their dominant hand on the mouse, the keyboard, or writing 
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on paper; sit on the edge of the seat, their legs crossed, their knees extended or flexed; 
interact with other operators, stand or move.  

Given the impossibility of observing a complete work shift in one day at one-
minute intervals, we decided to split the observation of a full-time work shift into two 
days: half a work shift in one day and the following half on the next day, in order to 
enable the observer to maintain attention constant throughout the observation period.  

By means of on-the-spot explorations we collected data concerning different 
characteristics of workplaces, which we compared to the “best practice” characteristics 
described in the technical ergonomic literature [3]. 

2.3   Preparation and Administration of a Questionnaire 

The analysis of qualitative data enabled us to detect the critical areas to be analyzed in 
the following phase of quantitative research. The questionnaire was devised based on 
an in-depth analysis of the scientific literature [14][15][16][17][18][19][20] and on an 
examination of the detection tools built by research centres and international agencies 
for health and safety in the workplace (OSHA, NIOSH, I.L.O., T.U.T.B, INRS, Unité 
Hygiène et Physiologie du Travail dell’Université Catholique de Louvain). We also 
considered quantitative detection systems used in research into call-centres 
[21][22][23][24][25][26][27]. From this analysis emerged that the tools available in 
literature about stress did not allow to tackle exhaustively many of the issues that had 
proven crucial in the qualitative research phase, e.g. the association between 
enhancement of competence and well-being, or efficacy of the information system.  

As for the usability of technical equipment, we adapted to the call-centre 
environment some items from three of the most noted and reliable questionnaires in 
the field of assessment of interface usability. [28][29][30].  

The final questionnaire contained a total of 73 questions structured into 8 sections:  

1. Personal data: the respondent’s age and gender, family, professional position  
2. Psychological well-being, with test items concerning satisfaction with life and 

emotional experiences at work as well as in life in general 
3. Physical well-being, with items concerning general health state (headache, 

concentration difficulties, fatigue, eyestrain, hearing and voice disorders, skin 
problems, insomnia,  stomach ache, nervousness), specific symptoms and problems 
in different body parts (neck, shoulder, wrist, back, …)  

4. Coping style 
5. Physical characteristics of the working environment (lighting, appearance, 

temperature, space) and of the workplace (layout and equipment); possibility of 
adapting the workplace to operator’s specific needs   

6. Relations of the individual with the organization and work: meaning of work for 
the subject and possibility to find an equivalent in the work context, satisfaction 
with several dimensions of organized life (assessment, communication, equity), 
trust in relationships, commitment and conflict between work and life  

7. ergonomic analysis of work activities 
8. assessment of company’s initiatives for promoting well-being. 

As far as point 7, we explored the following dimensions: task characteristics 
(cognitive load, work pace, repetitiousness and parcellisation of the activities, 



 Call Centres in the Domain of Telecommunications: Ergonomic Issues 129 

ambiguous and complex procedures, problem-solving modalities, client management, 
discretionality and control over one’s work); organization (cooperation between 
colleagues and superiors, availability of adequate resources, adequacy of 
communication and information, adequacy of training); competences (gap between 
foreseen and actual activity; role attributed to experience with client management, the 
company’s interest in enhancement of competencies); technical equipment (efficacy, 
efficiency and satisfaction).   

A self-completion questionnaire was administered to the 456 call-centre operators. 
The questionnaire was filled on paper, in the presence of the research group and 
during working time, by subgroups of 10 to 20 persons. Most respondents completed 
the task in less than one hour. The response rate, which turned out to be 92 percent, 
makes the results highly representative. The data elaboration is yet to be completed: at 
the moment we propose some descriptive statistics of significant correlations between 
the main variables in object.  

3   Data Analysis and Main Results 

3.1   Qualitative Phase 

Based on the results of the qualitative phase, the dimensions of the work areas – 
composed of rooms with 16 workstations, proved adequate. Each operator has the use 
of 6 m² at disposal, the layout is ergonomically correct and well-organized and the 
VDT workplaces are at a 90° angle to Venetian-blinded windows. The wall colours 
are also appropriate, neither too light nor too dark: no contrast or reflection in the 
operator’s visual field emerged from the observation. 

Operators can look out the window from their workplaces and focus at infinite 
distance without changing posture. All subjects reported pain in some body parts, 
firstly in the lower back and secondly in the upper back, neck, right wrist, right 
shoulder and knees/legs.  

Operators spend most of their working time - 86,1% - in a sitting posture, while 
they spend the remaining 13,9% standing (still or in motion). The tendency to remain 
in a sitting posture is higher in the first fraction of the work shift than in the second, as 
if postural restlessness was a sign of tiredness or impatience with the ongoing activity.  

The need to alternate sitting posture with periods of standing or motion is probably 
due to the tiredness from the day that makes operators impatient with the VDT-
posture constrictiveness. The observation of communication styles confirms this 
hypothesis in that operators speak faster, are less helpful, and reduce the offer of 
services to the clients while the number of errors (wrong reading of phone numbers, 
wrong writing of e-mail addresses, unintentional calling up of programs) increases.  

We observed how long subjects tend to maintain correct postures, above all those 
with straight neck and head, straight trunk, back leaning on the seat and dominant 
shoulder/arm straight, non-suspended forearm, non-extended elbow, straight wrist, 
sitting not at the edge of the seat, uncrossed legs. Subjects tend to maintain such 
postures for a limited amount of time (5.1%), while others never do. The main 
criticalities concern the posture fixity, the generalized assumption of incorrect 
postures, and the accumulation of fatigue reported in the second fraction of the shift. 
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Such aspects are typically associated with musculoskeletal disorders and may explain 
the relevant incidence of muscular problems reported by the operators interviewed.  

From the results of the qualitative research emerged that, despite being often 
compared to assembly-line work, call-centre work is a complex activity, requiring 
remarkable competencies, from both a technical and relational point of view. The 
operators point out that their job demands coping with problems and focusing on 
several tasks and requests simultaneously, without any autonomy in tasks assignment 
and work-pace regulation. 

The time pressure is emphasized by the decrease of after-call working time 
(ACW). Given that ACW activities need be performed, they end up being included in 
the phone call, thus giving rise to double-task moments. Another criticality is the 
update management, a crucial element to ensuring the quality of the response to the 
client. Operators state not having time to read e-mails containing updates, which are 
often numerous and extensively written (up to 10 pages), therefore unfit for quick 
scanning. Sometimes the time available at the start of the shift is not enough to finish 
reading before phone calls start.  

The difficulty to manage the updating of information is confirmed by observations: 
sometimes operators have to block phone calls in order to read updating e-mails, or 
sometimes they have a colleague or an assistant/co-coordinator quickly summarize 
new procedures or offers.  

We also observed moments in which expert operators anticipated the task’s 
requirements. For instance, calling up all computer programs at the start of the shift 
permits to reduce waits between the calls. Furthermore, experience gives rise to the 
ability to anticipate the client’s demands (the operator calls up the right programs 
even before clients complete their requests), to interpret correctly an unclear question, 
and to ask the assistant for permission to modify a procedure so as to meet the client’s 
request.  

3.2   Quantitative Phase 

The results of the quantitative phase show that operators in a permanent position have 
a less positive view of work than those in a temporary position; the length of service 
determines an increase in the perception of general (correlation +.365) and specific 
(+.2.47) symptoms. Operators in temporary positions have an even better perception 
of their state of health.  

A large percentage of subjects (88.5%) report symptoms of a general type (fatigue, 
visual tiredness, headache and difficulties of concentration, nervousness, restlessness, 
anxiety, insomnia), which they ascribe to work. Our research shows a highly negative 
correlation (-.525) between the presence of general symptoms and satisfaction with 
the environment, and a positive correlation between general symptoms and workload 
(+.525).  

Even specific symptoms (pain in the back and neck, hearing and voice disorders, 
stomach ache), ascribed to work by 64.9% of the operators, have a positive 
correlation with age (+.229) and organizational seniority (+.247). The highest 
correlation observed among the variables considered with respect to specific 
symptoms  is a negative one (-.350) between specific symptoms and satisfaction with 
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the information system (the shortcomings of which had clearly emerged in the 
qualitative phase).  

As far as mental workload, operators report the necessity of managing 
simultaneous requests (72% medium or high agreement) and information (88.5%). 
Nevertheless, 79.2% of the operators do not fully agree on the impossibility of 
stopping paying attention to work, 74.9% states not having any backlog of work, and 
only 16% states having to complete unfinished tasks.  

We paid particular attention to the domain of competence, left relatively 
unexplored in the literature, probably because apparently it is not required in this type 
of work. On the contrary, the quantitative research confirms the results of the 
qualitative research, i.e. a high relevance that operators assign to competence.  

The operators (94.3%) are aware of having to repeat the same operations over and 
over, and describe their activities as very fast (91.1%) and void of discretionality 
(88.0%); nevertheless, 91.6% of the operators affirm that their job involves learning 
new things and a high level of competence (71.2%).  

Even if the basic strategy is definite (68.2%), 78.5% affirm that there is not a single 
way to solve problems; according to 68.2% of the operators, experience gives rise to 
the best solution.  

Even if experience permits to devise better work procedures than those assigned 
(84.5%), operators play a minor role in defining work procedures (67.6% totally or 
partially disagrees with this statement). The competence acquired with experience is 
crucial to ensuring performance quality (92.5%) and to dealing with a large amount of 
work (80.6%). Only 7.9% mentions the possibility of referring to univocal 
procedures, both because one often has to face unexpected problems (73.9%), and 
because one has to be able to assess situations and make quick decisions (80.3%). 

These descriptive data are confirmed by the highly negative correlation between 
perceived well-being and the client’s dissatisfaction with the service (-.534), a highly 
positive correlation between perceived well-being and sense of autonomy (+.602), 
and a highly negative correlation between resources availability and presence of 
specific symptoms (-.303). 

Time constriction negatively impacts the quality of the relationship with clients: 
60.8% state not having enough time to do their job properly, a percentage that rises to 
88.5 % if we include the operators who partially agree. 

There appears to be no time to manage correlated activities, not included in the 
service offered to the client: 86.1 % have no time available for e-mails, the main 
source of update and therefore a warrant of the quality of the relationship with the 
client (on a rating scale from 1 to 4, the answers on satisfaction about time are 1.49, 
SD= 0.89); it is necessary to find additional time (3.48 on a rating scale from 1 to 4, 
SD= 0.82). Only 8.6% agree on having adequate means and resources to do their job 
properly. Only 9.3 % states being able to find the information they need.  

As far as the dominant representation of call-centre work as individual work, 
93.1% rate collaboration very important. Besides, 83.4% of the operators rate the 
initiative of assistants/co-coordinators’ crucial to facilitate the operators’ work.  

These associations are confirmed by the first multiple regressions performed on the 
main variables examined, using the indicators of psychophysical well-being and 
discomfort as dependent variables and reporting the intensity of the cause-effect link 
between independent and dependent variable (β values).   
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While the learning opportunities and the availability of resources are related with 
satisfaction with work (β.210), discomfort over the clients’ dissatisfaction (β .295) and 
lack of information (β .228) are related with negative emotions at work. When asked 
about the most urgent thing to improve, 63.0% of operators rated personnel 
enhancement first place.  

As for the interaction with the computer system, 75.1% rates it useful for 
efficiently managing activities, even though, according to 67.1%, the organization and 
availability of relevant information could use improvement. The weakest points are 
error messages (only 6.4% fully agrees on their efficacy) and the system’s slowness: 
only 3.7% thinks the system enables operators to quickly meet the clients’ requests. 
Only 3.8 % believe the system was designed with a view to meeting users’ needs.  

In conclusion, despite the need for promptness (86.1%) and the repetitiousness 
(94.3%), this work does not qualify as stressful, as if such characteristics were taken 
for granted. As a matter of fact, according to 66,9%, stress does not impact on family 
life and, according to 79.4 % anxiety does not interfere with the possibility to fulfil 
the family’s requests. 86.8% do not consider workload as a problem, or at least not a 
major one. Even the occurrence of mistakes is compensated by the possibility to make 
up for them (79.4%). Finally the use of computer programs does not require strong 
mental effort (59%), and 87.4% of operators believe having the necessary knowledge 
and capabilities required for the task. 

4   Conclusions 

The results of the quantitative research confirm what emerged from the first phase of 
qualitative research, i.e. a contradiction between the company’s goal of achieving a 
quality relationship with the clients and the resources and learning possibilities 
attributed to operators. The competence increase, in terms of capability to manage the 
relationship with clients, is not acknowledged in the formal organization of work.  

At the level of descriptive analysis this is confirmed by the fact that a large 
number of operators rate first place personnel enhancement, together with training 
and update.  

Also from the analysis of the correlation of the various dimensions with the 
measures of psychophysical well-being and discomfort emerges a significant and 
strong association between the possibility of learning/having adequate resources and 
perceived well-being. Multiple regression provides further confirmation: the 
operators’ discomfort is explained by unease over clients’ dissatisfaction; such unease 
is caused by the feeling of not being adequately prepared to fulfil the users’ requests.  

As regression maps show that dissatisfaction with the working environment and 
with the workplace contribute to discomfort, based on Balance Theory increasing 
satisfaction with these aspects (which are compliant with law guidelines, but could be 
improved), may determine a decrease in perceived discomfort.  

The research showed that an interdisciplinary approach is necessary for well-being 
studies. It is not possible to consider separately the different factors that influence the 
well-being of persons working in such complex organizations as call-centres, but it is 
necessary to consider the correlations between them.  
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The centre is currently being monitored in order to ascertain whether, according to 
the reference model of the Balance Theory, the improvement of some aspects of the 
physical and organizational environment will significantly affect the satisfaction 
about environment and work organization, and also the perceived health. 
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