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From Research to Practice: 
The Application of NIOSH Model 
Ergonomic Program in a Healthcare Setting 

By Manny Halpern, PhD, CPE 

Abstract 
NIOSH guidelines do not address ergo­
nomic concerns related to patient safety. 
Thus, the ergonomic concerns in health­
care go beyond musculoskeletal injuries. 

The National Institute for Occupational 
Safety and Hea lth (N IOSH) published 
guidelines for setting up a good ergo­
nomics program that focuses on preven­
t ion of the work-related musculoskeleta l 
disorders in the manufacturing and ser­
vice industries. Th is pilot study applied 
the NIOSH model in a specialty hospita l 
and attempted to examine its relevance 
to healthcare settings. 

With very few recordable musculoskel­
etal injuries, the program was set up in 
a pathology department where manage­
ment was willing to collaborate rather 
than where a need was urgent. The 
program was therefore set as a stand­
alone and adapted to address ergonomic 
issues related to computer termi na ls 
in the lab and offices . A task force was 
set up and assessed the design of the 
computer workstations using a standard 
checklist, muscu loskeletal symptoms 
were surveyed and a series of focus 
groups and training sessions in Healthy 
Computing were conducted for labor and 
management. Products were selected to 
address the ergonomic deficiencies not­
ed in the design of the workstations . 

The action steps that could be imple­
mented during the project were com­
pared against the guidelines of the 
NIOSH model ergonomics program. 
The pilot study revealed that of 41 items 
listed in NIOSH model , 30 (73 percent) 
were applicable to the hospita l envi ron­
ment. However, the ergonomic concerns 
in healthcare go beyond musculoskeleta l 

injuries of the care providers , and the 
NIOSH guidelines do not address ergo­
nomic concerns re lated to patient safety. 
Other criteria may have to serve for se­
lecting an intervention site and assessing 
the impact of the program. Three conclu­
sions can be drawn : 1) the impact of the 
ergonomic program may not be mani­
fested in OSHA logs but rather in reduc­
tion of lost work time due to non-work­
re lated health problems; 2) to make the 
ergonomic program more effective, link 
it to patient safety and risk management; 
and 3) more research is needed to link 
the ergonomic concerns of both employ­
ees and patients in a healthcare setting . 

Introduction 
Guidelines for what is a good ergonomic 
program have been available for some 
time in the manufacturing and service 
industries. However, the challenge is to 
adapt these guide lines to the healthcare 
services . With fundi ng from the Univer­
sities Occupationa l Hea lth and Safety 
Education Research Center (ERC), a pilot 
project was in itiated to apply the NIOSH 
model for setting up an ergonomic pro­
gram for prevention of work-related 
muscu loskeleta l disorders (WMSD) and 
to examine its relevance to a particular 
department at a specialty hospita l. The 
aim was to identify who can partic ipate, 
how and what measures might be fea­
sible . The program could serve as a 
model for other departments in the orga­
nization, with the resu lts also benef iting 
other hea lthcare facilities. 

From the outset, the pilot project was 
conceived as a standalone, rather than 
as part of a hospital-wide health and 
safety program. With very few record­
able musculoskeleta l injuries, the data of 
the hospital could not help in implement-

Figure 2. Data entry in the lab 

ing the fi rst step of the program : identify­
ing targets for intervention. Other criteria 
were needed up front to select an inter­
vention site: management will ingness to 
host the program and a manageable staff 
size. Pathology & Laboratories met these 
criteria. The department had 28 employ-

I 
ees, the majority (about 68 percent) con­
sisted of techn ica l staff (lab technicians 
and pathologists,) and the rest were 
administrative or clerical. Since all staff 
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was increasingly using Video Display Ter­
mina ls (VDT,) the in it ial focus of the ergo­
nomic program was on Healthy Comput­
ing. However, it is the process and the 
impact on research and practice that are 
the focus of this report. 

Method 
The NIOSH program from 1997 consists 
of seven steps. A review of the content 
identified 41 act ion items. These served 
as the basis for the act ions needed to be 
taken in the pilot project. 

Instead of injury records, a symptoms 
survey was distributed during three 
kick-off meetings, which introduced the 
project to the staff and functioned as fo­
cus groups for eliciting ergonomic issues 
encountered by the staff. 

The office manager assigned two staff 
members - a supervisor and a lab tech­
nician - to an ergonomic task force that 
would assist the invest igator. The office 
manager supervised and supported the 
activities undertaken . 

A VDT checklist - Performance Oriented 
Ergonomic Checklist for Computer (VDT) 
Workstations - served to assess the 
design of all 19 computer workstations. 
The investigator completed the check­
list; a subset was assessed by one of 
the task force members and compared 
to the findings of the investigator. These 
results served as context-specific exam­
ples in four one-hour Healthy Computing 
training sessions . A walk-through con­
ducted a month after the training ses­
sions attempted to note layout changes 
undertaken by the staff. 

Based on the checklist, the investiga­
tor and the task force developed a list 
of features that addressed the design 
deficiencies noted in the facil ity. Office 
products were identified, which met the 
requirement to alleviate risk factors relat­
ed to musculoskeleta l disorders. These 
products were then prioritized based on 
the impact on the number of worksta­
tions and the tasks that take place. The 
products w ere selected from catalogs of 
vendors doing business with the hospi­
ta l and recommended as guidelines for 
Purchasing . 
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Table 1. The Elements of Ergonomics Programs 
NIOSH Publication No. 97-117 http://www.cdc.gov/niosh/docs/97-117/default.html 
/00 implemented elements, Delements not implemented) 

NlOSH 
Pro2ram Steos 

One: Looking for s igns ofa potentia l 
muscu loske letal problem in the workplace, such 
as frequen t worker reports or aches and pains, or 
job tasks that req uire repetitive. forcefu l 
exertions. 
Two: Setting Lhe stage for action. 

-+ Used 10 out o f 12 e lements 

Three: Offering training to expand management 
and worker abilit y to eva luate potent ia l 
musculoske leta l prob lems. 

-+ Used 9 out of IO e lements 

Four: Gathering data Lo identi fy jobs or work 
conditions that are most problematic, us ing 
so urces such as inj ury and illness logs. med ica l 
records and job ana lyses. 

-+ Used 3 ou1 o r 5 e lements 

Five: Identi fy ing effective contro ls for tasks that 
pose a risk of inj ury and eva luating these 
approaches once they have been instituted to see 
if they have reduced or e liminated the problem. 

-+ Used 3 out of 5 e lements 

Six: Estab lishing hea lth care ma nagement to 
emphasize the importance of early detect ion and 
treatment of MSD for preventing impairment and 
disabilit y. 

-+ Used 5 out of9 e le ments 

Seven: Minim iz ing risk factors for MSD when 
planning new work processes and operat ions. 

NTOSH 
Step Elements 

D I) Ergonom ics i!, 
part of the genera l 
H&S nro2:ram . 

2) Expressions of 
man.1gt.:ment 
commitment 

(BJ 3) F,pricss,ons of 
emn lovce na rt ,c1nation 
[8) I ) Determine if 
train ing is needed. 

(8) 2) Iden tify tra ining 
needs . 
Cl<l J) Identify goa ls 
and objectives. 

IXI 4) Develop learn ing 
acti vit ies . 

CKJ 5) Conduct 
Lrai ning. 

6) Evaluate tra ining 
elTect iveness. 

{&] 7 ) Improving the 
oroiaam . 
I) Hea hh & medical 
indica tors 

IX! 2) Identifying risk 
factors on the job 

Typc:s o f Controls 

(XI Implementing 
Contro ls 

D Evaluating Con1rol 
F.f1Cct1veness 
Employc:r 
Rl!Sponsibil it ies 

Employee 
Respons1b1l11 1c:s 

IEI Health Care 
Provider 
Resnonsibilit les 
Proactive vs. react ive 
approach 

NIOSH 
Clarifications 

D Polu,.'.v srntcnu .. n ts 
IX] Meet ings betw ec=n employees and 
sunervisors 
(8) Goals are set tha t becom~ more com:rete 
as thev address soecific operat ions. 
Resources fur: 

CEI training the work force 
IXI providmg dela1kd 111struct1un to leadt..-rs 
00 bringing 111 outside e,pc:rts 
IXl imp lement111 g ergcn1omic improvements 

as may be md,catc:d 
C&J re lease time 

G?J Informat ion 1s furn1~hc:d to all those 
in ,.,c, lvcd. 
(Kl Eva luarive mc:asures trai..:k 1hc results of 
the ernonomic efforts . 

If there is a nc:ed lo control enwnomic risk 
factors. then employees must he provided 
wllh knowledge to implemc:nt control 
measures. 
Different categor ies of employees wi ll requi re 
differenl kinds of enrnnom ics instruction. 
Traming objecti ves rnus1 he defined in c lear. 
d irect ly observable . act ion-onen 1ed terms. 

Act ivities should he lp employees demonstrate 
that they have acqu ired the desired 
knowledPe or ski ll . 
Take in to account the language and 
educa tional leve l of the employees involved. 
Encourage asking questions. Encourage 
hands-on learn ing opportunities. 
[BJ I) Survev sat is foctJOn wnh tramim!. 
D 2) Knowledge gamed or improvements in 
,; ki ll s may be assessed in quizzes. 
oerformam.:~ tests . 
Iii] 3) C lass exerci se - prnpose improvements 
on th~ ba~is of information Jc:amed in class. 
[BJ 4) Evaluate: chan!;,c at the workplai..:t:. 

D Followmsz up of worker reports 
Iii] Reviewing OSHA logs and other c:xistmg 
ecords 

[BJ Cundu, . .:tinQ svmotum sur vc:v~ 
D Using pc:riodic med ical exam ination~ 

Si.:rccningjobs for risk fai.:tors 
Performing job analyses 
Scttin ll oriorit-ies 

Iii] En1Jinec:rin~ Controls 
[E] Adminis1rc:11 ive Cl11llrols 
D Personal Equ1pnc:nt 

I- Tria ls or tests of the se lected solut ions 
Making modifications or revisions 
Full-sca le im plemen tation 

Bottom- line measurc1m,"TllS li k..: r..:duction in 
in 1urv rates, absenteeism or turnover. 

ICB1 Provide education and training rt:garding 
M'MSDs (see Step 3). 
[BJ Encourage ear ly reporti ng . 
D Give health care providers opportunity lCJ 

lbec::ome fam ili ar with jobs. 
D Provide accommoda1ion . 
0 Ensure confi dent ia lity, 
IX) Follow workp lace safety and ht!alth rules. 
[El Fo llo" work practice procedures. 
D Re porting early signs and symptoms of 
WM SIJs. 



Results 
The action steps that cou ld be imple­
mented during the project were com­
pared against the items in the NIOSH 
model program . The elements of the 
NIOSH program are listed in Table 1, indi­
cating the actions that were implement­
ed. The pilot study revealed that of 41 
items listed in NIOSH model ergonomics 
program, 30 (73 percent) w ere applicable 
to the hospital environment. Table 2 sum­
marizes the actions taken for each of the 
seven steps of the model program. ' 

Similar to our experience w ith other pro­
fessional service industries in New York, 
the absence of recordable OSHA logs 
does not indicate the absence of mus­
cu loskeleta l problems; these may be 
better gauged by symptoms surveys. In 
the target department, 68 percent of the 
respondents complained of musculosk­
eleta l disorders and 10 percent lost work 
time because of the condition (wrist/ 
hand problems .) These data were not 
reflected in the OSHA logs since they 
were not considered by the professional 
lab staff as work-re lated injuries. In th is 
particular hospita l, the impact shou ld 
have translated to about 120 cases an­
nual ly (assuming all are at a risk equal to 
that of the intervention site .) 

The VDT checklist revea led that 19 design 
deficiencies common to more than 70 
percent of the 16 stations result in trunk 
and head twisting w hi le working with 
computers, and near fa lls due to stools 
slipping over the floors because the cast­
ers were inappropriate for ha rd floors . 
The walk-th rough conducted after the 
Health Computing t ra ining sessions did 
not detect any changes in layout under­
taken by the staff. This may reflect more 
on the limitations imposed by the current 
equipment, such as bulky CRT monitors 
occupying the limited surface area on the 
workbenches, rather than on the effec­
tiveness of the educational component. 

However, the focus groups revealed nu­
merous risk factors for WMSD only par­
t ially re lated to the use of VDT: 
• Repeated and prolonged stooping 

w hile drawing blood, main ly from pa­
tients in w heelchairs (see Figure 1 ). 

• Awkward posture whi le entering data 
into the computer (see Figure 2) . 
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Table 2. A summary of the application of the NIOSH ergonomic program at a 
department in the specialty hospital 

NIOSH oroe:ram Pilot oroe:ram 
I. Looking for signs of potentia l None avai lable(see Steo 4) 
musculoskeleta l problems at work 

-+OS HA logs at the hospital do not reflect prevalence or 
incidence of work-re lated muscu loskeletal problems. 
Management wi ll ingness was the criterion that served to 
se lect an intervention site. 

2. Sening the stage for action The pi lot project is a stand-a lone in one department since there was 
-+ Used IO out of 12 gu ideline no hospital-wide program for hand ling specific employee health & 
e lements sa fet v issues. 
3. Offering training 14 one-hour ses ions attended by 23 of28 employees. 
-+ Used 9 out of IO gu ideline Limit training to hea lthy computing; the other ergonomic concerns 
e lements were not broad enough or transferable to other operations in the 

hosoital. 
4. Gathering data to identi fy MSD symptom survey: I 9 employees, 68% reporting symptoms in 
problem areas the last I 2 months ; 5 sought medical care; 3 lost work ti me 
-+ Used 3 out of 5 guideline (wrist/hand problems). 
elements VDT checklist: 19 design defic iencies common to more than 70% of 

the 20 stations resu lt in trunk and head twisting while working with 
computers, and near-fall due to slipping stools. 
Focus group: awkward postures while drawing blood in the 
phlebotomy lab and computer data entry are attributed to faci lity 
design features that raise oatient safety concerns. 

5. Identifying effecti ve controls Engineering controls - flat monitors, new chairs and stoo ls, and desk 
and eva luating these approaches accessories. Administrative contro l - consider transferr ing some 
once they have been instituted ICD code assignation from the pathologist to the typist. Personal 
-+ Used 3 out of 5 guideline protective equipment - Not applicable . 
elements Vendors visited the faci lity to set up two demo workstations. 

In view of the relationship between employee and patient safety in 
the blood drawing Jab, the task force decided to separate the so lution 
from the ergonomic pilot project. 

6. Estab lishing healthcare As the pilot study took place in an orthopedic hospita l, staff has 
management numerous venues for addressing muscu Joskeletal problems. 
-+ Used 5 out of9 guidel ine 
e lements 
7. Minimizing risk factors for I I process outcomes cou ld serve to evaluate the pilot program as a 
MSD when plann ing new work whole 
processes and operations 5 factors act as barrier for sustaining the program 

3 factors act as facilitators 

-+ There may be a relationship between employee and patient 
safety, thus the ergonomic concerns in hea lthcare go beyond 
MSD. These are beyo nd the scope ofN IOS H program. 

• Awkward posture w hile writing labels • The software and the printer are not 
by hand. 

These risk factors are attributable to. the 
size, layout and light ing in the lab: 
• The doorway and the sink at the en­

trance limit wheelcha ir access. 
• Lighting is insufficient for drawing 

blood at the doorway. 
• The lab room is too narrow for having 

patients recl ine. 
• The lab room has no curtains around 

the patient chai rs . 
• The floor space is lim ited w hen pa­

tients are in the lab so the technicians 
enter data into the computer standing; 
how ever the desk is designed for sed­
entary operations. 

capable of printing labels. 

Additional shortcomings have also been 
noted: 
• The patients and their companions are 

standing in the corridor; there is no 
seated waiting area . 

• The blood drawing carts are difficult 
to maneuver in and out of the lab or 
around the patient beds. 

• The carts do not enable data entry on 
the floor, so that has to be done in the 
crowded lab. 

• The baskets for drawing blood on the 
floor need to be re-eva luated for com­
fort and safety. 
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These ergonomic issues raised unex­
pected questions about compl iance w ith 
the requirements of the Americans w ith 
Disabilities Act (ADA), the safety of pa­
tients in the lab, and the consequences 
of making errors wh ile entering data 
into the computer in the lab. This rai sed 
quest ions regarding the responsibi li ty for 
addressing patient comfort and safety 
separately from employee ergonomics. 

Finally, the project identified several per­
fo rmance measures that serve to eva lu­
ate process outcomes, faci li tators and 
ba rriers that affected the introduction of 
the ergonomic program (see Table 3). At 
the departmental level, the main faci lita­
tor proved to be management support in 
allocat ing time and funds through the op­
erating budget, wh ile the absence of an 
action plan secured by funding proved to 
be a barrier fo r expanding the program a 
year after the submission of the report. 

Conclusion 
1. Most of NIOSH gu idelines can be 

transferred to healthcare services . 
However, OSHA logs in hospitals may 
not ref lect prevalence or incidence 
of W MSD. Other criteria may have 
to serve for selecting an intervention 
site and assessing the impact of the 
program. As a lesson from research to 
pract ice, the impact of the ergonomic 
program may not be manifested in 
OSHA logs but rather in red uction of 
lost work time due to non-work-re lat­
ed health problems. 

2. NIOSH guidelines do not address er­
gonomic concerns re lated to patient 
safety. Thus, the ergonomic concerns 
in hea lthcare go beyond musculosk­
eletal injuries. Addressing these con­
cerns requ ires a systems approach 
- an examination of the processes 
w ithin the department, but also thei r 
interface with other units. The lesson 
from research to practice is: to be ef­
fective, link the ergonomic program to 
pat ient safety and risk management. 

3. While the NIOSH ergonomic program 
focuses on prevention of WMSD of 
the employees, it became evident that 
in healthcare facilities, ergonomic is­
sues need to consider the relationship 
between employee and pat ient safety. 
In addition to collecting info rmat ion 
on employee injuries and W MSD, we 
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Table 3. Performance measures - process outcomes, facilitators and barriers 

Process outcomes to document program performance: 
Establishment of an ergonomic task force 
Records of the meetings of the ergonomic task force 
Kick-off meetings or focus groups 
Healthy Computing training sessions 
Staff attendance in the meetings 
Management participati on in the meetings 
Identification of design deficiencies in VDT workstations 
List of products for VDT workstations 
Contacts with Purchasing, Engineering and Environmental Services 
Contacts with vendors 
Identification of patient safety concerns 

Facilitators: 
Severa l stakeholders throughout the organization have become aware of the 
pilot ergonomic program. 
The department management initiated purchasing of some standard ergo­
nom ic products out of the operati ng budget. 
Two vendors cons ider helping to set up demonstration workstations in one 
lab and in a mu lti-user room. 

Barriers that may lim it the long term effects of the program in Patho logy & Labora­
tories : 

A one-hour training session is too short for ini tiating actual changes. 
The absence of ergonomic products limits the implementation of changes 
following the training. 
The list of ergonomic products assumes that flat monitors wi ll be purchased; 
however, the order has not been approved yet. 
The list of ergonomic products for healthy computing in the labs does not 
conform to the standard items negotiated between Purchasing and the ven­
dors. 

The budget of the ergonomic products needs to be secured . 

need to collect information on patient 
injuries. To study the re lationship, we 
need access to two separate reporting 
systems, one that is public and anoth­
er that is confident ial. The lesson from 
practice to research : re lat ing patient 
injuries to employee W MSD requires 
a more complex invest igat ion practice. 
More research is needed in th is area. 
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