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Background: The environment serves as a reservoir for a variety of microorganisms as such, it is always implicated in many instances of disease transmission. Inadvertent exposures to environmental opportunistic pathogens may result in infections with significant morbidity and/or mortality. Lack of adherence to established standards and guidance (e.g., water quality in dialysis, proper ventilation for specialized care areas such as operating rooms, and proper use of disinfectants) can result in adverse patient outcomes in healthcare facilities.
Objective: The objective of the study is to establish the nurses: 
· Awareness of environmental health issues; 
· Education about environmental exposures; 
· Use of teaching resources with patients or clients;1 and 
· Perception of the sustainability of the health system in which they work. 
The findings of this survey will assist in identifying gaps in these areas and will support the development of nursing educational modules to address these gaps.
Methodology: A 17-question survey, based on the International Council of Nurses’ (ICN) description of nursing’s role in environmental health (Appendix A), was developed in English (Appendix B) and administered to a total of 211 nurses at Mbagathi District Hospital in Hairobi.  An additional six questions focused on personal and professional characteristics of the nurses who responded. The survey was conducted during the period 1st December until December 31, 2010. All willing nurses at the Mbagathi Hospital in Nairobi were invited to participate in the survey.
Findings: A total of 211 nurses completed the survey. Most of the respondents (91.4%) were registered nurses, and 7.7% indicated that they were advanced practice nurses.4 One-third (33.3%) of those who completed the survey had a Registered nursing Diploma just over a third (35.3%) had a community health nursing Diploma and 30.4.0% a certificate in nursing. Most of the respondents (75.0%) were over 40 years of age.
Just over half of the respondents (53.8%) worked in a hospital setting, 17.1% worked in community or public health department, 7.1% were based in an academic setting (Mbagathi is used by the Kenya Medical College for teaching its students), and 7.1% were employed in occupational health. The remainder worked in home care (6.7%) community health clinics (5.7%), long -term care settings (4.8%), rehabilitation (3.3%) and physician’s offices (1.4%). (Some Nurses worked in more than one sitting).In terms of the ages of their patients or clients, the respondents reported working with adults (48.3%), clients of various ages (34.8%) and children (7.7%). Two-thirds (66.3%) indicated involvement in environmental issues in their daily activities.
Conclusions: Nurses have an understanding of scientific methodologies, health conditions and human behaviors, all of which could assist in transforming evidence-based information into policy-relevant initiatives and communication tools for environmental health. Through their work with individuals, families and communities in a wide variety of settings, nurses could play a more active role in reducing or preventing the health consequences of environmental hazards. Training will be required to support nurses in this area. Such training could include a focus on environmental health in undergraduate nursing curricula, as well as educational opportunities for nurses in the workforce. Articles in nursing journals and the presentation of information on the Internet and through workshops or conferences are all strategies that can be used to disseminate information on environmental health issues to nurses outside of the formal educational system. The Kenya National Association of Nurses is working with its members to develop tools that can be used by schools of nursing, continuing education providers and individual nurses across Kenya to increase awareness of environmental health issues.
Keywords: Environmental health, Environmental exposures, Training, Awareness.
INTRODUCTION

Work-related infectious disease is referred to as disease that is caused or aggravated by occupational exposure to biological agents including bacteria, fungi, viruses and parasites (helminths, protozoa) through human, animal and/or environmental contact. The risk of infection depends on the pathogenicity of the biological agent of occupational aetiology, worker susceptibility, dose required to initiate infection, the mode of transmission, route of entry into the body and the presence of reservoirs or vectors.

Although biological hazards in the work environments have been around for more than a century, several events in the last decade such as severe acute respiratory syndrome (SARS) and the 2009 influenza A (H1N1) pandemic, have renewed concerns of workers safety. During the last two decades, occupationally acquired hepatitis B, human immunodeficiency virus (HIV) infection, multidrug-resistant tuberculosis (MDR-TB) and viral haemorrhagic fevers, among others, have killed or debilitated thousands of workers, however the exact numbers of fatal infections is not known.  This risk is particularly high in low income countries like Kenya where enteric (diarrhoeal) infections, hepatitis B, HIV/AIDS, malaria, measles and tuberculosis are endemic. 

The workplace provides an ideal place for the proliferation of microorganisms and the spread of diseases as people spend approximately 90% of their time indoors. Congregate settings (e.g. prisons), poor personal hygiene habits (e.g. hand hygiene and inadequate best practices of coughing and sneezing), and the quick spread of disease through international travel (e.g. armed forces posted in endemic areas) all lead to the increased likelihood of disease being introduced into the work environment. This is more evident in organizations that have insufficient environmental or engineering controls and those that tolerate employees reporting to work when they are sick. 

This survey attempts to establish the nurses awareness of environmental health issues; education about environmental exposures; use of teaching resources with patients or clients;1 and Perception of the sustainability of the environmental health system in which they work. 
Education / Training in Environmental Health
Slightly over a third of respondents (39.2%) had ever participated in an educational session on environmental health, whereas 41.4% had received training on reducing risks of exposure to environmental hazards. 
Environmental Hazards Awareness
When asked about the environmental hazards affecting the populations with whom they worked, nurses most frequently mentioned the issues of indoor air quality (79.1%), environmental smoke (78.6%) and mold (68.4%). Approximately half of the sample reported that contaminated water (53.4%) and organic wastes (43.7%) could affect the health of populations with which they worked.
Respondents also indicated concerns about risks to health from contaminated healthcare waste (both 40.3%), as well as water (36.4%). Exposure to waste anesthetic gases was identified as a health concern by a significant minority of the sample (26.2%).

The question about awareness of environmental hazards prompted 20.9% of respondents to add comments about other hazards. Other nurses reported concerns about insecticide use and emissions from waste-burning pits, as well as wastes from the departments in which they work. Nearly a third of respondents (30.9%) indicated that they were aware of patients being admitted to their health care setting because of environmental exposures such as contaminated food and contaminated water or for treatment of injuries related to specific products. Almost half of the sample (48.8%) was aware that legislation existed to protect the health of Kenyans from environmental hazards. However, relatively few (17.5%) felt they had the skills needed to engage in discussion of environmental policy issues.
Teaching Patients and Clients about Environmental Health
Just over half of respondents (56.2%) indicated that they had discussed environmental exposures with their patients or clients, whereas 31.4% had not done so; the remainder indicated that the question was not applicable to them. Of the 97 nurses who indicated that they had used a teaching tool to provide information on environmental hazards, 58.8% had used a fact sheet developed by the Ministry of Health, 26.8% had used fact sheets developed by the hospital, 24.7% had used the fact sheets produced by NGOs, and 15.5% used other fact sheets developed by the National Environmental Management Agency (NEMA).

Half of the respondents (50.5%) reported asking patients or clients, whether they are exposed to environmental tobacco smoke as part of their nursing assessment.
Sources of Information Used For Professional Development
Respondents indicated that they sought information for their own professional development from a wide range of sources, particularly articles in journals (89.2%), the Internet (83.3%), workshops (69.6%), conferences (63.7%) and courses (50.5%).
Working in a Sustainable Health Setting
Just over half of respondents (51.2%) indicated there was no environmental management committee at their workplace, 15.8% reported the presence of such a team and the remainders (33.0%) were unsure. Nearly a third (32.1%) reported that their employer (MOH) did not have a purchasing policy that recommended replacing disposable products with reusable ones, and only 5.7% reported the presence of such a policy. However, 34.1% of the sample worked in a setting that had undergone renovations. Over (63.3%) nurses working evening and night shifts took public transport to work.
Discussion
Participants in the sample were slightly older than most Kenyan nurses as a whole. 75.0% were over 40 years of age. Respondents were well educated. 23.4% had a bachelors degree (2.4% for all nurses) and 3.0% had a master (MPH) (0.1% for all nurses). A larger proportion of nurses in the sample worked in hospital settings than is the case for all Kenyan nurses (62.5% vs. 53.8%); the same was true for long-term care settings (4.8% vs. 11.5%). However, a greater proportion of nurses from the sample worked in academic settings (7.1% vs. 3.3%) or home care (6.7% vs. 2.9%) than is the case for all nurses in the country. The percentage of the sample working in physicians’ offices was nearly the same as for all Kenyan nurses (1.4% vs. 2%)(Kenyan Nurses Association, 2006).

In summary, nurses in the sample were older and better-educated than the Kenyan average and were more likely to be working in a hospital setting. The proportion of academics in the sample may indicate nursing schools’ interest in increasing the coverage of environmental health in their curricula. As a result, academic staff may be actively seeking out opportunities to become engaged in this area.
Environmental Health
Despite the relatively high proportion of nurses with graduate diploma in the sample, less than half had received any formal training in environmental health. For the most part, content on environmental health does not seem to be widely available in the undergraduate curricula. On the other hand, many of the respondents were aware of environmental hazards that could affect the population with whom they worked, and these nurses were accessing a range of teaching tools for use with patients or clients. It may be that nurses are independently identifying resources in environmental health to bolster their knowledge in this area because the individuals, families and communities with whom they work are being exposed to hazards that are affecting their health.

Given the health effects of exposure to environmental smoke, it is of significant concern that only half of the sample reported routinely assessing such exposure during nursing assessments. Although fewer Kenyans smoke, tobacco use is still a health issue for a significant minority of Kenyans and should form a routine part of a nursing assessment.

The health concerns related to environmental exposures identified by respondents ranged from very specific issues related to organic wastes to more generalized concerns about community exposure to various environmental emissions with unknown health effects. In the latter situation, the community health or public health nurse could take on a surveillance function by monitoring patterns of health effects within the community. Given that nurses working in hospitals see patients admitted because of environmental exposures, it may be useful to support greater linkages between nurses working in these two settings, to provide a clearer overall picture of the health outcomes of environmental exposures in particular communities.

Half of the respondents were not aware of legislation to protect the health of Kenyans from environmental hazards, but few felt that they had the skills to engage in policy issues related to environmental health. “Policy encompasses the choices that a society, a segment of a society, or organization makes regarding its goals and priorities and the ways it allocates its resources to attain those goals” (Mason, Leavitt & Chaffee, 2006, p. 3). Nurses have a long history of involvement in issues such as women’s suffrage, public health, birth control and women’s rights (Lewenson, 2006). In Kenya, nurses have been supported by their professional association to be active in developing environmental by laws. Nurses may need particular tools to support policy development in relation to environmental health issues, which might include policy practicum’s within nursing programs, particularly at the graduate level.
A Sustainable Health Care System
From the perspective of the nurses in the sample, the hospital does not appear to be actively engaged in becoming more energy efficient. It is less involved in exploring options for alternatives to single-use products. In contrast, hospitals in countries in the developed countries are proposing to reduce environmental impact, while still controlling infection, by more strategic cleaning and the use of reusable products, as well as through appropriate processing of disposable (single-use) items (Daschner & Dettonkofer, 1997).

This approach may be a direct result of the costs associated with disposing of waste in these countries (Bencko, Kapek & Vins, 2003). Costs for processing wastes are rising in Kenya. This will call for a need to explore alternatives to single-use products. Nurses can be key members of teams created within health care facilities to reduce the institutions’ environmental Issues. Several hospitals in Kenya have established environmental management committees. These committees include staff members from departments across the institution and focus on promoting energy efficiency, product longevity, and use of less toxic products and attractiveness of the hospital environment. In some institutions, the committees are formed as natural extensions of existing health and safety committees. It is interesting that among this group of nurses, who were interested enough in environmental health to respond to the survey, only 15.8% were aware of a committee at their places of work.

Including the establishment of a committee in the hospital accreditation process might support the formation of such teams. Finally, the location of a hospital or other health setting contributes to its ongoing environmental safety sustainability. 
Conclusions
Nurses have an understanding of scientific methodologies, health conditions and human behaviors, all of which could assist in transforming evidence-based information into policy-relevant initiatives and communication tools for environmental health. Through their work with individuals, families and communities in a wide variety of settings, nurses could play a more active role in reducing or preventing the health consequences of environmental hazards. Training will be required to support nurses in this area. Such training could include a focus on environmental health in undergraduate nursing curricula, as well as educational opportunities for nurses in the workforce. Articles in nursing journals and the presentation of information on the Internet and through workshops or conferences are all strategies that can be used to disseminate information on environmental health issues to nurses outside of the formal educational system. The Kenya National Association of Nurses is working with its members to develop tools that can be used by schools of nursing, continuing education providers and individual nurses across Kenya to increase awareness of environmental health issues.
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Appendix A
In 1990 the International Council of Nurses identified seven key strategies related to nursing’s role in environmental health. 
1. Assess and detect hazards when they exist. 
2. Provide information to individuals and aggregates on the health effects of environmental toxins and hazards. 
3. Report serious environmental threats to appropriate agencies. 
4. Develop and implement school based and work site wellness programs. 
5. Aid in the formulation of public policy and legislation involving the environment. 
6. Help prevent excessive exposure to immediate toxins and larger, global hazards. 
7. Help facilitate behavior change in people. (These behavior changes relate to the environment such as recycling, and planting trees that will absorb carbon dioxide.) 
Appendix B
Nurses’ Survey on Environmental Health
Since its inception, the Kenyan Nurses Association (KNA) has played an active role in environmental health issues and policies. KNA has the past used the environment as one of the key themes for building awareness of the roles nurses play in environmental health issues. The purpose of this survey is to assist in identifying nurses’ current involvement in environmental health. The survey will take approximately 10 minutes to complete, and all information will remain anonymous and confidential.
Questionnaire
1. In which Department do you work? 
2. How old are you? 
I. 20-29; 
II. 30-39;
III. 40-49; 
IV. 50-59; 
V. 60 and over 
3. What is your highest level of education completed? 
· Certificate in Nursing
· Nursing diploma, 
· Bachelor degree in nursing, 
· Master of science in nursing, 
· Master in Public Health, 
· Doctorate in nursing, 

4.
Are you a: 
· Registered Nurse?
· Registered Psychiatric Nurse? 
· Enrolled Community? 

5.  Have you been involved with environmental issues in your personal life? 
· Yes
· No

6.
Have you participated in educational sessions about the health implications of exposures to environmental hazards? 
· Yes
· No

7.
Have you participated in educational sessions on reducing risks of exposure to environmental hazards?
· Yes
· No

8.
What environmental hazards are you aware of that could affect the health of the population you work with? Please check as many responses as apply. 
· Mold, 
· Organic wastes,
· Waste anesthetic gases, 
· Contaminated water, 
· Environmental smoke, 
· Lead, 
· Indoor air quality,  contaminated food,
· Contaminated soil,
· Other (please specify) 

9.
In the past five years, have you discussed with patients or clients potential environmental exposures such as:
· Mold at home, 
· Occupational exposures, 
· Quality of drinking water and/or air pollution?  

10.
What teaching tools have you used to provide information to your patients on environmental hazards? Please check as many responses as apply. 
· Fact sheets developed by the Hospital; 
· Fact sheets developed by the MOH; 
· Fact sheets developed by other health-care organizations; 
· Not applicable; 
· Other (please specify) 

11.
Are you aware of legislation to protect Kenyans from the effects of environmental hazards? 
· Yes
· No

12.
What sources of information do you use for your own professional development? Please check as many responses as apply. 
· Courses
· Workshops
· Conferences
· Articles in journals
· Internet
· Work with mentor
· Other (please specify)____________ 

13.
What age group do you work with? 
· adults,
· children, 
· Clients of various ages? 

14.
In the past five years, have you been aware of patients admitted to your place of work as a result of exposures to environmental hazards such as smog or contaminated water, or because of injuries caused by products? 
· Yes
· No
· Not sure 

15.
Do you feel you have the skills you need to engage in environmental policy issues, such as cosmetic pesticide use? 
· Yes
· No

16.
In your nursing assessment, do you ask your patients or clients whether they are exposed to environmental tobacco smoke? 
· Yes
· No

17.
In which of these settings do you work? Please check as many responses as apply: hospital, 
· Community/public health,
· Home care, 
· Community health clinic, 
· Hospice care setting, 
· Doctor’s office, 
· Occupational health, 
· Rehabilitation centre, 
· Other (please specify) 

18.
Is there an Environmental Committee in the place where you work? 
· Yes
· No
· Not sure 

19.
Does the MOH have a purchasing policy that includes replacing disposable products with reusable products? 
· Yes
· No
· Not sure 

20.
Has your hospital had renovations to become more energy efficient (e.g., new windows, new heating system)? 
· Yes
· No
· Not sure 

21.
What is your mode of transport to work?
· Walking
· Cycling
· Public transport
· Private car 
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