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Abstract
Objective: Primary Health Care has determined the path to the goal of "Health for All". Defining standards in health
facilities play a crucial role in achieving acceptable performance by Community Health Workers. The study aimed to
assess the relationship between physical Work environment factors and performance in primary healthcare facilities
named health houses in Urmia district health network in North West of Iran. Thirty-five health houses were selected
and studied with simple random sampling method. Data collection instrument were a standard checklist.
Results: The results highlighted a statistically significant and positive correlation between technical equipment
layout (P = 0.01, r = 0.641) with the performance of CHWs and the area of workplace (P = 0.05, r = 0.359) in health
houses. Correlation between office equipment layout and performance was negative (P = 0.01, r = − 0.44). Multiple linear regression analysis showed that the performance level was influenced by the staff-mix of CHWs in health
houses, layout of technical equipment and layout of office equipment.
Keywords: Equipment layout, Performance, Community Health Worker, Urmia
Introduction
Better health outcomes, improved access to health care,
efficiency, and users’ satisfaction are the features of
the health systems with a Primary Health Care (PHC)
approach, which determined the path to the goal of
“Health for All” [1]. Member states of the World Health
Organization (WHO) agreed to PHC policy in 1978 and
in the last decade have been invited by WHO to revive
the PHC [2].
In this regard Iran has gained a position in providing
PHC services through District Health Networks. These
networks cover above 18,000 health houses and 6500
urban and rural health centers across the country [3, 4].
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Health houses have been known responsible for improving health indicators in Iran [5, 6].
Community Health Workers (CHWs) called Behvarz,
manage a health house as the most peripheral state facility in Iran [7, 8]. CHWs are in charge of promotional,
preventive and curative tasks [8], including census,
health education, maternal and child health, reproductive
health, management of communicable and non-communicable diseases, immunization, and so on [9, 10].
Some studies have demonstrated the effectiveness of
CHWs in delivering key health interventions [11]. Good
outcomes for patients depend on the competent and sufficient number of healthcare workers with appropriate
resources [12].
The "environment" has three broad areas: people, culture, and physical space [13]. Physical space is one of the
main expenses in the organization [14] and there is a lot
of research on the impact of physical work environment
factors on positive organizational outcomes [15]. Several
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factors in the environment like workplace design directly
or indirectly affect employee work performance and productivity [16].
There is an association between work environment factors (WEFs) and the performance of CHWs [17].
The work environment have an important role in
the performance of a health worker [18]. Some studies
reported the impact of physical environment on better
coverage of health services [19] or effectiveness and efficiency of the health workers [20].
Because of its positive impact on more efficient performance, improvement in the layout of the workplace has
been noticed in health care settings [21–23]. Availability
of workspace and equipment has a significant effect on
the performance of health workers as two elements of the
working environment [24].
Studies suggest little research has been conducted on
the health system factors [8, 25] affecting CHWs performance in developing countries, especially Iran [26]. In a
previous study by the author, results suggested a positive
correlation between the layout of technical equipment on
performance in health houses [27].
Therefore, this study aimed to determine the correlation between the physical components of WEFs with the
performance of health houses affiliated with the Urmia
District Health Network (UDHN). Physical components
included specifications of the area of health houses and
the layout of equipment [24].

Main text
Study background

This study is a secondary data analysis of the crosssectional observational study was conducted in health
houses affiliated with UDHN, the capital city of West
Azerbaijan Province, in the northwest of Iran, from January to April 2014.
The sample size was determined to be 35 health
houses. The study samples were proportionally selected
with stratified random sampling method from among
196 health houses regarding eight outgoing routes from
the Urmia city.
Data collection

Data collection was performed using a valid and reliable
instrument including four subscales: (1) background and
demographic information of health houses and health
workers, (2) checklist of area workspace in health houses,
(3) performance checklist and (4) checklist of equipment
layout.
To assess the performance, checklists were selected
regarding nine service delivery programs in health
houses. Service delivery programs included the maternal health, reproductive health, management of
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communicable diseases, management of non-communicable diseases, vaccination, healthy child, integrated
management of childhood illness, basic first aid and
treatment of simple symptoms.
Trainers of Behvarz Training Centre (BTC) observed
and completed performance checklists in all of the
selected health houses [28].
A maximum score of 10 was determined both for layout of the technical equipment and office equipment
for full compliance with the standards. Items of layout
checklists were graded as yes = 1/no = 0 to assess the
observance with standards.
In regard with the area of workspace a maximum
score of 10 was determined for the full observance of the
standards related to the number of the rooms and area
including examination room, workroom and waiting
room (2 + 2 + 2 scores) based on the presence or absence
of the room (yes = 2 and no = 0). The size of the entire
area of workspace got a maximum score of 4 in the health
houses. Data about the entire area of the health houses
was obtained from the documents available in Urmia
District Health Center.
Statistical analysis

SPSS software (version16) used for data analysis. The
researchers applied the Shapiro–Wilk test to assess normality of dependent variable distribution. Considering
normal distribution for performance (P = 0.207), parametric tests were used for data analysis. The data analyzed by means of descriptive statistics methods (e.g.
frequencies, and percentages) and analytical methods
(e.g. Pearson correlation coefficient test for determining
correlation among independent variables and performance; independent T-Test for staff-mix in the health
houses and numbers of CHWs in health houses; and
multiple linear regression). Internal reliability of checklists evaluated with Crombach’s alpha (α = 0.840). In all
statistical analyses P < 0.05 was considered significant.

Results
In this study 35 health houses were investigated. The
staff of the health houses included 65 CHWs (Behvarz).
Maximum and minimum population covered by a health
house were 2963 and 487 persons, respectively. The age
of the health houses buildings ranged from 2 to 41 years
(Additional file 1: Table S1).
Scores of layout and workspace calculated in health
houses. Mean scores of layout of technical equipment
was higher than office equipment (Table 1).
The sex composition of CHWs in the health houses
included two types: only female (n = 7) and both sexes
together (n = 28). Independent T-Test showed no statistically significant difference between two type of
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Table 1 Mean, maximum, minimum and SD of scores
of layout and workspace in studied health houses (N = 35)

performance was influenced by the staff-mix of CHWs in
health houses, layout of technical equipment and layout
of office equipment (Table 3). Therefore the final model
was as follows:

NO Variable

Minimum Maximum Mean SD

1

Area of workspace

4.55

10.00

8.21

1.48

2

Layout of technical equipment

7.75

9.35

8.65

0.45

3

Layout of office equipment 6.00

7.75

6.90

0.43

4

Performance

9.35

8.64

0.50

Y = Performance, X1 = Staff-mix of CHWs in health
houses, X2 = Layout of technical equipment, X3 = Layout
of office equipment.

sex composition, based on the performance scores
(P = 0.954), and the layout scores (P = 0.305).
Association between the numbers of CHWs in health
houses (one or two persons) and performance was also
investigated. Independent T-Test results showed no statistically significant difference (P = 0.979).
A positive correlation was shown not only between layout of technical equipment and performance (P = 0.00,
r = 0. 641) but also between the area of workspace and
performance (P = 0.049, r = 0.366). Meanwhile, there was
a negative correlation between the layout of office equipment and performance (P = 0.01, r = − 0.44) (Table 2).
Backward method multiple linear regression was used
to model the relationship between explanatory variables including age of the building, ownership, distance
from the city, number of staff, number of rooms, the
area of workspace and layout of equipment with performance as the response variable. Results showed that the

Discussion
Based on published materials about WEFs and the performance in health facilities, the current research was
one of the few studies conducted on the performance
of health houses in Iran [26, 27]. This study showed the
effect of physical work environment on CHWs‟ performance in UHDN.
A good infrastructure is effective in improving employees’ performance [29–31]. In studies on the performance
and productivity of organization including health systems, WEFs such as workspace and equipment have been
highlighted [32–35]. Several studies have also examined
the equipment layout [21–23].
The results of the study are consistent with those of
Musembi [36] who reported the impact of work environment on the staff productivity [37].
Discomfort at the workplace cause health problems
in employees, which lead to increased absenteeism and

7.17

Y = 6.005 − 0.309X1 + 0.646X2 − 0.417X3

Table 2 Correlation between dependent and independent variables
NO

Variables

1

2

3

1

Building lifetime

1

2

Population

0.077

1

3

Distance from City

4

Number of staff

− 0.359*

− 0.097

0.298

− 0.206

0.415*

5

Number of rooms

6

Area of workspace

7

Technical layout

0.137

0.189

8

Office layout

9

Performance

− 0.434**

− 0.360*

− 0.056

0.181

− 0.135

0.214

0.185

4

5

6

7

8

9

1
− 0.131

0.133

− 0.025

− 0.167

0.363*

− 0.294

1
− 0.237

1

0.004

0.757**

1

0.244

0.081

0.359*

1

− 0.315

0.201

− 0.123

− 0.315

− 0.018

0.010

0.336*

0.641**

1
− 0.440**

1

**Significant at 0.01, *Significant at 0.05

Table 3 Multiple linear regression analysis on performance of health houses (n = 35)
NO

Independent variables

Standardized
coefficients (Beta)

Unstandardized coefficients (CI 95%)

T value

P value

1

(Constant)

–

6.479

3.379

0.002

2

Sex composition HCWs

− 0.275

− 0.309 (− 0.614 to − 0.005)

− 2.072

0.047

4.488

0.000

− 2.639

0.013

3

Layout of technical equipment

0.580

0.646 (0.352–0.939)

4

Layout of office equipment

− 0.362

− 0.417 (− 0.739 to − 0.095)
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decreased productivity [38]. This confirms the results
of [37] who reported that optimum position is achieved
by physical environment.
Top has introduced WEFs among the most influential
factors in the performance of nurses [34]. In this study,
the positive correlation was observed between the layout of technical equipment and the performance.
The results of the present study are also in line with
what Sehgal reported as designing a workplace is an
inevitable factor in improving the performance of individuals, even emphasizing the specific role of every
component in the performance [35]. Proper layout
reduces extra movements to get the job done, increases
the efficiency, and finally improves the performance
[39].
Maji has reported an association between the size of
workspace dedicated to the provision of services and
more vaccination coverage which was not consistent with
the results of the present study [19]. Fort, in his study in
Armenia, found that workspace, equipment, and organization of work were important factors in the performance
of staff and that the workspace was an important element
from employees’ perspectives [40]. The relevance and
importance of workspace and layout of equipment were
revealed in the present study, too. There was a positive
correlation among performance, workspace and technical layout in this study.
The physical environment factors contribute reducing
errors; increasing comfort; and enhancing control. Features like wayfinding is a practical action that improve
the health worker conditions in healthcare facilities [41].
According to Oswald, such characteristics of work
environment as workspace and equipment have a considerable effect on the performance of health workers in the
reproductive and child health unit [24] and the study by
Sadatsafavi showed the effect of physical work environment (including building layout, furniture, and finishing
materials) and health human resource practices on each
other and this confirms the results of the present study
regarding layout [42].
Personal workspace was ranked as the most important feature of the physical environment that satisfies
employees [43]. Findings of Kanamori indicated that
improvement in service quality was the result of changes
in the workplace including layout [23] and Young concluded that consideration of different aspects of layout
resulted in efficient workplaces with enhanced safety and
increased productivity [21]. The results of the present
study are in line with the above-mentioned findings.
Asigele indicated that the working environment factors such as space and equipment have an effect on the
performance of CHWs [24]. Service delivery in front line
units like health houses required that CHWs must be
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equipped with technical skills and instruments to perform efficiently [32].
One study in Pakistan showed a positive relationship
between the performance of employees [44]. The present
study showed a positive correlation among the layout of
technical equipment, workspace and performance and it
was negative about office equipment.
All of the office equipment and technical equipment
are arranged on the same desk in studied health houses.
Office equipment can make it harder to access technical
equipment and impede the provision of services. This
issue could explain the negative correlation between the
layout of these items and the performance.
In the health houses with more than one CHW, the
male one is responsible for activities that are mostly done
outside of health houses such as making follow-up visits
and environmental health [9]. These activities were not
included in this study. In other words, layout and workspace were studied in relation to indoors activities in
health houses which was done by female CHW. In such
a situation, attribution of the performance of the health
house to two CHWs confuses the results.

Conclusion
At the operational levels such as health houses, service
provision is not possible without equipment that must
have been arranged with a special order. Sufficient and
standard workspace is a necessity for proper layout.
Therefore, improvement in performance and productivity requires much attention to be paid to the WEFs. The
release of standards of layout and workspace for health
houses by national authorities also highlights the importance of this issue in Iran.
Limitations
One of the limitations of this study was the lack of sufficient studies conducted on the effect of WEFs on the
performance of employees in health facilities, and thus,
cautious interpretation is advised. Equal weighting of
programs in performance assessment and allocation of
equal scores to different pieces of equipment may be considered as one of the limitations.
Supplementary information
Supplementary information accompanies this paper at https://doi.
org/10.1186/s13104-020-05346-1.
Additional file 1: Table S1. Mean, maximum, minimum and SD of scores
of layout and workspace in studied health houses (N = 35).
Abbreviations
CHWs: Community Health Workers; WEFs: Work environment factors; PHC:
Primary Health Care; WHO: World Health Organization; UDHN: Urmia District
Health Network; BTC: Behvarz Training Centre.

Yusefzadeh and Nabilou BMC Res Notes

(2020) 13:498

Acknowledgements
Thanks should go to University Vice Chancellor of Research and Technology,
Vice Chancellor of health affairs and UDHN authorities that helped in conducting and funding the project. The trainers of BTC is sincerely appreciated for
completing the checklists specially centre manager.
Authors’ contributions
Contribution to conception and design: BN and HY. Substantial contribution
to acquisition of data: BN and HY. Substantial contribution to analysis and
interpretation of data: BN and HY. Drafting the article: BN. All authors read and
approved the final manuscript.
Funding
This research received no specific grant from any funding agency in the public, commercial, or not-for-profit sectors.
Availability of data and materials
The datasets used and/or analysed during the current study are available from
the corresponding author on reasonable request.
Ethics approval and consent to participate
This project was approved by the Research Ethics Committee in Urmia Medical Science University (Approval code: UMSU.REC.1393.193).
Consent for publication
Not applicable.
Competing interests
Authors stated that there is no case of conflict of interests.
Author details
1
Department of Management and Health Economics, School of Public Health,
Urmia University of Medical Sciences, Urmia, Iran. 2 Department of Management and Health Economics, School of Public Health, Urmia University
of Medical Sciences, Nazloo Paradise, Sero Road, Urmia, West Azerbaijan
575611611, Iran.
Received: 10 September 2020 Accepted: 16 October 2020

References
1. Takian A, Doshmangir L, Rashidian A. Implementing family physician
programme in rural Iran: exploring the role of an existing primary health
care network. Fam Pract. 2013;30(5):551–9.
2. Bhatia M, Rifkin S. A renewed focus on primary health care: revitalize or
reframe? Glob Health. 2010;6(1):1–5.
3. Ardalan A, et al. Effectiveness of a primary health care program on urban
and rural community disaster preparedness, Islamic Republic of Iran: a
community intervention trial. Disaster Med Public Health Preparedness.
2013;7(5):481–90.
4. Qidwai W, et al. Access to person-centered care: a perspective on status,
barriers, opportunities and challenges from the Eastern Mediterranean
Region. Middle East J Fam Med. 2012;10(6):4–13.
5. Organization, W.H. The world health report 2008: primary health care now
more than ever. Geneva: World Health Organization; 2008.
6. World Health Organization. A summary of the 2008 World Health Report
"primary health care: now more than ever. Geneva Switzerland: WHO;
2008.
7. Sohrabi M-R, Albalushi RM. Clients’ satisfaction with primary health care in
Tehran: a cross-sectional study on Iranian Health Centers. J Res Med Sci.
2011;16(6):756.
8. Kok MC, et al. Which intervention design factors influence performance
of community health workers in low-and middle-income countries? A
systematic review. Health Policy Plan. 2015;30(9):1207–27.
9. Tavassoli M. Iranian health houses open the door to primary care.
World Health Organization. Bulletin of the World Health Organization,
2008;86(8):585.

Page 5 of 6

10. Jaskiewicz W, Tulenko K. Increasing community health worker productivity and effectiveness: a review of the influence of the work environment.
Hum Resour Health. 2012;10(1):38.
11. Lewin S, et al. Lay health workers in primary and community health
care for maternal and child health and the management of infectious
diseases. Cochrane Datab Syst Rev. 2010(3).
12. Squires A, et al. Examining the influence of country-level and health
system factors on nursing and physician personnel production. Human
Resour Health. 2016;14(1):48.
13. Sayiner S. Physical space drives innovation: how the environment can
increase an organization’s productivity, creativity, and innovation. 2015.
Intersect.
14. Mccoy JM. Linking the physical work environment to creative context. J
Creative Behav. 2005;39(3):167–89.
15. Kegel P. The impact of the physical work environment on organizational
outcomes: a structured review of the literature. J Facility Manage Educ
Res. 2018;1:19–29.
16. Kamarulzaman N, et al. An overview of the influence of physical office
environments towards employee. Procedia Eng. 2011;20:262–8.
17. Ngeny FK. Factors influencing the performance of community health
workers in Nandi hills sub-county. University of Nairobi. 2015
18. Edem M, Akpan E, Pepple N. Impact of workplace environment on health
workers. Occup Med Health Aff. 2017;5(2):1–5.
19. Maji D, et al. Strategies to improve the performance of female health
workers in West Bengal: a cross-sectional survey. Natl Med J India.
2010;23(3):137.
20. Ajala EM. The influence of workplace environment on workers’ welfare,
performance and productivity. The African Symposium. 2012.
21. Young FY. The use of 5S in healthcare services: a literature review. Int J Bus
Soc Sci. 2014;5(10):240–8.
22. Ikuma LH, Nahmens I. Making safety an integral part of 5S in healthcare.
Work. 2014;47(2):243–51.
23. Kanamori S, et al. Implementation of 5S management method for lean
healthcare at a health center in Senegal: a qualitative study of staff
perception. Glob Health Action. 2015;8(1):27256.
24. Oswald A. The effect of working environment on workers performance:
the case of reproductive and child health care providers in Tarime District.
Muhimbili University of Health and Allied Sciences. 2012.
25. Anyangwe SC, Mtonga C. Inequities in the global health workforce: the
greatest impediment to health in sub-Saharan Africa. Int J Environ Res
Public Health. 2007;4(2):93–100.
26. Javanparast S, et al. Community health workers’ perspectives on their
contribution to rural health and well-being in Iran. Am J Public Health.
2011;101(12):2287–92.
27. Khalkhali HR, Yusefzadeh H, Nabilou B. Equipmentâ€™ s layout and
performance in health houses: a correlational before-after study. Int J
Contemp Res Rev. 2017;8(09):20287–93.
28. Chegini Y, Rahbar M. Instructional technology. Tehran: MoH-UNICEF; 2002.
29. Willis-Shattuck M, et al. Motivation and retention of health workers
in developing countries: a systematic review. BMC Health Serv Res.
2008;8(1):247.
30. Fagbule D, Kalu A. Case management by community health workers of
children with acute respiratory infections: implications for national ARI
control programme. J Trop Med Hyg. 1995;98(4):241–6.
31. Curtale F, et al. Improving skills and utilization of community health
volunteers in Nepal. Soc Sci Med. 1995;40(8):1117–25.
32. Oldham GR, Cummings A. Employee creativity: personal and contextual
factors at work. Acad Manag J. 1996;39(3):607–34.
33. Rusu G, Avasilcai S. Human resources performance in relation to organizational context. A balanced scorecard approach.
34. Mehmet T. Organizational variables on nurses’ job performance in Turkey:
nursing assessments. Iran J Public Health. 2013;42(3):261.
35. Sehgal S. Relationship between work environment and productivity. Int J
Eng Res Appl. 2012;2(4):1992–5.
36. Musembi MN. Perceived influence of the work environment on productivity among administrative staff: a case of University of Nairobi. Kenya:
University of Nairobi; 2012.
37. Peterson TO, Beard JW. Workspace technology’s impact on individual privacy and team interaction. Team Perform Manag Int J.
2004;10(7/8):163–72.

Yusefzadeh and Nabilou BMC Res Notes

(2020) 13:498

38. Danielsson CB, Bodin L. Office type in relation to health, well-being, and
job satisfaction among employees. Environ Behav. 2008;40(5):636–68.
39. Vischer J. Environmental quality in offices. Hoboken: Wiley; 1989.
40. Fort AL, Voltero L. Factors affecting the performance of maternal health
care providers in Armenia. Human resources for health. 2004;2(1):1–11.
41. Huisman ER, et al. Healing environment: a review of the impact of physical environmental factors on users. Build Environ. 2012;58:70–80.
42. Sadatsafavi H, Walewski J, Shepley MM. The influence of facility design
and human resource management on health care professionals. Health
Care Manage Rev. 2015;40(2):126–38.
43. Jaitli R, Hua Y. Measuring sense of belonging among employees working
at a corporate campus. J Corp Real Estate. 2013.

Page 6 of 6

44. Amir F. Measuring the impact of office environment on performance
level of employees: a case of private sector of Pakistan. In: Proceedings
of the 2nd international conference of AGBA South asia chapter on
nurturing innovation, entrepreneurship, investments and public private
partnership-in global environment. 2010.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

Ready to submit your research ? Choose BMC and benefit from:

• fast, convenient online submission
• thorough peer review by experienced researchers in your field
• rapid publication on acceptance
• support for research data, including large and complex data types
• gold Open Access which fosters wider collaboration and increased citations
• maximum visibility for your research: over 100M website views per year
At BMC, research is always in progress.
Learn more biomedcentral.com/submissions

