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ABSTRACT

  Objective :  Determine current trends in physical therapy 
interventions for high-risk pregnancy and to arrive at a 
consensus on diagnosis-specifi c interventions. 

 Study Design: Qualitative. 

 Background: Currently, limited anecdotal information 
exists in the literature regarding appropriate physical ther-
apy interventions for women experiencing activity restric-
tions secondary to a high-risk pregnancy. Because of this 
lack of evidence, physicians may be reluctant to prescribe 
physical therapy for their high-risk patients due to fear of 
placing the expectant mother and fetus at greater risk for 
an adverse outcome. 

 Methods and Measures: The Delphi technique was used 
in an online format. An expert panel was recruited by 
announcements sent to members of the Acute Care, Home 
Health, and Women’s Health sections. Panel members 
were sent an initial set of open-ended questions and 2 
rounds of follow-up close-ended questions. Consensus 
was defi ned a priori as 70% or greater agreement of the 
panel members. 

 Results: Consensus was reached on medical diagnoses 
defi ning high-risk pregnancy, defi nitions of levels of bed 
rest, examination of the high-risk patient, red fl ags and 
necessary modifi cations or precautions with examina-
tion and intervention, development of a problem list and 
goals, development of a plan of care and utilization of 
current procedural terminology codes, identifying potential 
members of a multidisciplinary approach, patient educa-
tion programming specifi c to high-risk pregnancy, and 
resources for the high-risk patient and her family. 

 Conclusion: This consensus-building process can serve as a 
basis for development of physical therapy protocols, clinical 
pathways, indications, contraindications, or recommenda-
tions concerning physical therapy intervention for high-risk 
pregnancy conditions. Interventions recommended in this 

  INTRODUCTION 

High-risk pregnancy  is defi ned as any pregnancy that 
puts the mother, fetus, or newborn at an increased 
risk of morbidity or mortality during pregnancy, 
during labor, or after delivery.  1   Preterm labor, pre-
mature rupture of membrane, cervical incompetence, 
placenta previa, hypertensive disorders, pregnancy 
with twins or high-order multiples, and gestational 
diabetes are the more common diagnoses that place a 
women into a high-risk category.  2   

 Bed rest has a long history of use as a manage-
ment strategy for high-risk pregnancy as a means of 
reducing fetal stress and maximizing fetal maturity.  3   
More than 90% of obstetricians in the United States 
recommend bed rest to avoid miscarriage, preterm 
labor, and other pregnancy complications that place 
a women in a high-risk category.  3   ,   4   Despite the lack 
of evidence regarding the effi cacy of bed rest on the 
outcomes of high-risk pregnancies and the litera-
ture available demonstrating the negative impact on 
recovery for the mother, many physicians continue 
to order bed rest. Some authors have speculated that 
physicians choose to err on the side of caution 
because of the belief that bed rest will protect the 
fetus, without apparent regard for the impact on the 
expectant mother.  5   -   7   

 Although the term  bed rest  might imply a complete 
lack of out-of-bed activity to a layperson,  bed rest  in 
the clinical realm is a term that encompasses a range 
of activity restrictions. Bed rest may include strict bed 
rest, strict bed rest in the Trendelenburg position, bed 
rest with bathroom privileges, and up ad lib.   8-9    Bed 
rest can be prescribed for either the home or hospital. 
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 Bed rest may be prescribed with the health of the 
fetus and mother in mind, but bed rest may instead 
lead to unintended adverse physiological and psy-
chological effects on the expectant mother.  5   -   7   During 
bed rest, the mother will experience deconditioning 
of her cardiovascular and neuromusculoskeletal sys-
tems.  10   -   15   The risk of serious circulatory conse-
quences, such as deep vein thrombosis, is increased 
by prolonged restricted movement.  16   ,   17   Furthermore, 
strength defi cits from lack of muscle-loading activity 
during bed rest can make care of self and baby during 
the postpartum period diffi cult, if not impossible.  8   ,   11   

 In addition to the physiological effects of bed 
rest, a number of signifi cant emotional and social 
problems may arise during bed rest either at home 
or in a hospital. Immobility, exposure to numerous 
invasive procedures, and adverse effects of prescribed 
medications seem to increase the psychological stress 
and anxiety of a high-risk pregnancy.  18   -   23   Stressors 
may include loneliness, boredom, feelings of power-
lessness, separation, family concerns, infant survival 
concerns, and concerns about her own health and 
about other children at home.  18   Women on bed rest 
have described a feeling of “profound lack of control 
over their own bodies and pregnancies.”  19   Women 
may feel a sense of failure, anxiety, or depression 
because of the high-risk state,  20   which may be wors-
ened by the inability to prepare the baby’s (or babies’) 
room, take care of the household, or work while on 
bed rest. Some authorities have considered the risk 
of these problems to be severe enough to warrant 
psychosocial assessment on a routine basis to monitor 
for depression, eating disorders, stress, and anxiety  24   
and to offer help to these women to cope with the 
stressors of additional care.  24   ,   25   

 To combat the physiological effects of bed rest, 
some physicians will incorporate a bed rest therapeu-
tic program in some expectant mothers’ plans of care. 
Management of a high-risk pregnancy may include a 
multidisciplinary team approach including health care 
professionals such as a perinatologist, a general obste-
trician, dietitian, nurse or nurse practitioner, psy-
chologist, social worker, occupational therapist, and 
physical therapist.  26   ,   27   Some hospitals have standard 
physical therapy interventions for high-risk pregnant 
women requiring bed rest.  27   These published reports 
emphasize activities and education for most high-risk 
diagnoses that minimize abdominal/uterine stress that 
might result from the increased intraabdominal pres-
sure produced by abdominal muscle contractions dur-
ing movement or activity.  28   ,   29   Other goals discussed 
in the literature include maintaining positioning for 
maximum uterine blood fl ow by emphasizing left-side 
lying or left semisupine positioning, relief of muscu-
loskeletal problems and pain, and use of appropriate 
external pillow/cushion and orthotic supports to 

enhance comfort and function. An additional point 
of emphasis is preventing pressure ulcers secondary to 
maintaining specifi c positions for prolonged periods 
during bed rest. However, limited research has been 
done on the impact of bed rest on women experienc-
ing a high-risk pregnancy. These limited studies focus 
more on the impact of bed rest on psychological sta-
tus, but some address physical status also.  20   ,   30   -   33   

 Although goals for a therapeutic exercise program 
should be individualized for each patient, a typical 
program may include minimizing the deconditioning 
effects of bed rest, maintaining strength and range 
of motion, decreasing physical discomforts/stiffness, 
stimulating lower extremity circulation to decrease 
the risk of deep vein thrombosis, and promoting post-
partum recovery to care for self and newborn(s).  34   
Activities that decrease emotional stress may also be 
included in a plan of care to enhance mental health 
along with physical health.  34   

 A major aspect of the intervention is education. 
Pamphlets or workbooks involving educational infor-
mation regarding the mother’s role during bed rest, 
positioning, transferring, varying levels of exercise, and 
activity suggestions are provided in therapeutic bed rest 
programs.  35   Patient education may include comfort 
measures, relaxation techniques, proper bed mobility/
transfer techniques to maximize function, energy con-
servation techniques, therapeutic exercise, and strate-
gies for coping with aches and pains.   8,9,27,34,36    In addi-
tion, education about the specifi c condition for which 
bed rest was prescribed, comfort measures, posture/
body mechanics, positioning, mobility, and functional 
adaptations will allow the high-risk mother to take 
part in the management process. Information regard-
ing support groups or services available to high-risk 
mothers can be provided. Web sites dedicated primar-
ily to assisting women experiencing a high-risk preg-
nancy and their family members are also available.  36   ,   37   

 For conditions included in high-risk pregnancy, 
the use of randomized clinical trials presents ethical 
problems by putting either patients or their fetuses 
at risk. However, a number of physical therapists 
have been specializing in high-risk pregnancy. In the 
absence of high-quality randomized controlled trials, 
expert opinion may serve as a starting point for clini-
cal practice. The Delphi method has been used in such 
health care situations and other situations such as 
the military where randomized trials are not feasible. 
The purpose of this study is to determine current 
trends in physical therapy interventions for high-risk 
pregnancy through consensus of a panel of expert 
physical therapists practicing in the area of high-risk 
pregnancy. Data generated by this study may then be 
used as a basis for establishing physical therapy pro-
tocols, creating clinical pathways, developing a list of 
indications, contraindications, and recommendations 
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concerning physical therapy intervention for high-
risk pregnancy conditions. Lastly, the data from this 
study can be used as a rational basis for follow-up 
randomized controlled trials to determine the impact 
of physical therapy intervention during bed rest or 
restricted activity on the physiological and psycholog-
ical effects of bed rest and on postpartum outcomes.  

  METHODS AND MEASURES 

 This project was approved by the institutional review 
board at the University of South Alabama. Subjects 
(members of the panel of experts) were informed in the 
instructions for the fi rst round of questions that par-
ticipation in this study was voluntary with no adverse 
effects if the subject chose to discontinue participa-
tion in the study and that consent to participate was 
implied by participation in each round of the survey. 

 To develop an initial pool of potential experts, an 
announcement was developed requesting participa-
tion in this study. The request for participation was 
sent to members of the Acute Care, Home Health, and 
Women’s Health sections of the American Physical 
Therapy Association through their respective sections. 
An “e-blast” was sent to the Section on Women’s 
Health members and the Home Health members on 
October 21, 2008. The Acute Care Section sent out 
the request for participants in the “Critical Edge,” 
an e-newsletter, on November 3, 2008. The e-blast 
and e-newsletter solicitation consisted of a brief 
description of the study and the requirements for par-
ticipants, such as time spent answering questions and 
information that would be asked. The e-blast also 
included the deadline, November 15, 2008, allowing 
1 to 3 weeks for responses and contact information so 
that those interested in participation could respond. 

 Volunteers for the initial pool of respondents 
were sent a follow-up e-mail on December 17, 2008, 
containing a link to a SurveyMonkey question-
naire. Questions on this survey included information 
regarding demographics, years of practice, physical 
therapy education, the most commonly seen high-risk 
patient populations, level of experience with high-risk 
pregnancy population, and length of time involved 
with this patient population. Respondents were given 
a deadline of December 12, 2008, to return the ques-
tionnaire. Twenty-seven responded to this survey 
and 26 were selected on the basis of stated practice 
setting, clinical experience, and regional distribution. 

 Panel members’ high-risk pregnancy practice set-
tings were both inpatient (62%) and outpatient 
(38%). The panel members reported mean length of 
physical therapy clinical experience of 15 years, medi-
an of 12 years, and the range of experience 35 years, 
demonstrating an experienced but diverse panel of 
experts in terms of length of experience. Geographical 

and practice-setting diversities were accomplished 
through the initial recruitment of the panel of experts. 
Data collected consisted of means, medians, ranges, 
and percentages, as appropriate. No inferential statis-
tics were appropriate. Consensus was defi ned a priori 
as 70% or greater agreement of the panel members. 

 The fi rst-round questionnaire was formulated by 
the investigators from previous research and anec-
dotal information in the literature. The questionnaire 
included a request for information on pathologies 
addressed and  International Classifi cation of 
Diseases, Ninth Revision , codes, examination of 
the high-risk patient, development of a problem list 
and goals, development of a plan of care and utiliza-
tion of current procedural terminology (CPT) codes, 
multidisciplinary approach, specifi c patient education 
programming, and resources for the high-risk patient 
and her family. A Microsoft Word document was 
sent by e-mail to the members selected to participate 
in the Delphi study. The questions in this round were 
broad, allowing a variety of responses of the indi-
vidual therapist practices with this population. An 
example of fi rst-round questions is shown in  Figure 1 . 
Fifteen of the members responded to the fi rst survey 
during the 2 weeks allotted for responses.  

 After the 2-week data-collection period, respons-
es were imported into HyperResearch version 2.8 
(Researchware, Randolph, Massachusetts) to compile 
the answers to the open-ended questions. Examples 
of data imported into HyperResearch are shown in 
 Figure 2 . Frequencies of responses were generated 
by the software and the opportunity to combine or 
split codes that seem to be related or unrelated was 
performed. A list of codes is shown in  Figure 3 . The 
codes developed in HyperResearch were then gener-
ated into close-ended questions to allow panel mem-
bers to agree or disagree with practice details pro-
vided in the initial round of the survey. An example 
of the process of developing close-ended questions 
from codes in HyperResearch is presented in  Figure 4 .      

 A second-round questionnaire consisting of close-
ended questions developed from the analysis of the 
round 1 open-ended questions was created and was 
implemented through SurveyMonkey. Panel mem-
bers were also given the opportunity to comment on 
the close-ended questions. Links to the second-round 
questionnaire were sent to the panel members. Twenty-
one panel members responded to the second-round 
survey. SurveyMonkey results were again loaded into 
HyperResearch to determine which questions reached 
consensus and to reshape questions for which consen-
sus was not reached. After the second round, consensus 
was obtained on most items. A third-round question-
naire was sent to panel members regarding items that 
had not reached consensus and 23 panel members 
responded to the questions. At the end of the third 
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 Figure 2.    Examples of data imported into qualitative research software.  

 Figure 1.    Example of fi rst-round questions. Abbreviations: ICD-9,  International Classifi cation of Diseases, Ninth Revision ; 
NA, not applicable; pt, patient.  
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round, consensus was reached for all items except for 
6. Opinions of the panel members were considered to 
be too diverse for consensus to be reached on those 
items; therefore, a fourth round was not attempted.  

  RESULTS 

 In describing best practice for high-risk pregnancy, 
this study was designed to avoid becoming too gen-
eral. To assist panel members in defi ning best practice 
for high-risk pregnancy, frameworks based on level 
of bed rest and the different diagnoses that lead to 
the prescription of bed rest were created. Throughout 
the results, the panel’s consensus of best practice is 

presented sometimes in general terms and other times 
based on level of bed rest and specifi c conditions. 
Panel members reported several medical diagnoses 
that accompanied referrals for their physical therapy 
services ( Tables 1  and  2 ). Diagnoses included both 
those due specifi cally to the high-risk status and mus-
culoskeletal diagnoses.   

  Defi nitions of Bed Rest 

 Consensus was reached on defi nitions of 3 levels of 
bed rest. Level 1 was defi ned as a woman on modifi ed 
bed rest, which includes bathroom privileges; level 
2, as a woman on complete bed rest, no bathroom 
privileges or out-of-bed privileges; and level 3 as a 

 Figure 3.    Example of codes generated in the software.  
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  Problem List, Goals, and Interventions 

 A list of typical problems that might be encoun-
tered and that should be included in a prewrit-
ten problem checklist for women with high-risk 
pregnancy is given in  Table 6 . The list contains 
24 items that reached consensus by the 70% or 
greater criterion, ranging from 74% to 100%. 
Potential problems that did not reach consensus 
were stair climbing, eating, decreased sensation, 
and decreased safety.  

 The panel recommended lists of typical patient 
goals for both inpatient and for outpatient/home 
health settings. These lists of goals are presented in 
 Table 7 . Interventions recommended by the panel 
for reaching goals were categorized on the basis 
of the patient’s specifi c diagnosis and type of bed 
rest prescribed. Categories devised included global 
interventions for all high-risk pregnancies ( Table 8 ), 

 Figure 4.    Example of the process of developing close-ended questions from codes in the software.  

woman on complete bed rest, in Trendelenburg posi-
tion (head down) with no out-of-bed privileges.  

  Disciplines Involved in High-Risk Pregnancy 

 To develop best practice in high-risk pregnancy, panel 
members recommended referral to additional disci-
plines in the fi rst round of the survey. In the second 
round, members were asked to rate the inclusion of 
other disciplines in the care of patients with high-risk 
pregnancy as being “Necessary,” “Unnecessary,” 
“Desirable,” or “Impractical.” Practitioners included 
aquatic therapist, dietician, lactation consultant, mas-
sage therapist, music therapist, nurse midwife, occu-
pational therapist, physical therapist assistant, physi-
cian’s assistant, psychologist/psychiatrist, recreational 
therapist, social worker, and spiritual care provider. 
Results are shown in  Table 3 .   

  Number and Frequency of Physical Therapy Visits 

 Panelists were asked to provide a typical number of 
visits for physical therapy intervention in high-risk 
pregnancy. Results were divided into inpatient and 
outpatient settings. No consensus could be reached 
for inpatient visits as a great diversity of answers were 
provided. Comments indicated that limits were some-
times placed on the number of visits by facility policy 
and others did not want to specify a number of visits 
due to the heterogeneity of the high-risk population. 
For the outpatient setting, 67% recommended 1 to 2 
visits per week with progressive decrease in visits to 1 
per month. Results for recommended number of visits 
are given in  Tables 4  and  5 .    

 Table 1.     International Classifi cation of Diseases, Ninth Revision  
(ICD-9) Codes Used for a Woman Experiencing High-Risk 
Pregnancy Related to Pregnancy  

Abbreviated Code % Agreement

ICD-9 654.53 incompetent cervix 90

ICD-9 658.13 premature rupture of membranes 86

ICD-9 642.72 preeclampsia with hypertension 86

ICD-9 648.8 gestational diabetes 86

ICD-9 642.43 preeclampsia, mild or unspecifi ed 76

ICD-9 642.93 hypertension, unspecifi ed (pregnancy 

induced)

71

JWH200052.indd   148JWH200052.indd   148 10/11/12   8:55 AM10/11/12   8:55 AM



Journal of Women’s Health Physical Therapy 149

Research Report

Copyright © 2012 Section on Women’s Health, American Physical Therapy Association. Unauthorized reproduction of this article is prohibited.

interventions for those at each of the three levels of 
bed rest that the panel defi ned (with bathroom priv-
ileges, no bathroom privileges, and Trendelenburg 
position) ( Table 9 ), and interventions for patients 
with a specifi c diagnosis of gestational diabetes mel-
litus, hypertension, multiple gestation, placenta pre-
via, premature rupture of membranes, or preterm 
labor ( Table 10 ).      

  Red Flags 

 The panel developed a list of “red fl ags”—conditions 
defi ned as anything that would require modifi cation or 
cessation of a physical therapy session. Red fl ag situa-
tions were compiled for high-risk pregnancy in general 
and for specifi c diagnoses. These lists are presented in 

 Table 11 . Modifi cations, precautions, and potential 
problems secondary to the use of medical manage-
ment of women with high-risk pregnancy included the 
use of tocolytics in general, magnesium sulfate, terbu-
taline, nifedipine, anticoagulants, antihypertensives, 
and analgesics. Recommended modifi cations, precau-
tions, and potential problems associated with use of 
these medications are presented in  Table 12 .    

  Education and Support Services 

 Lists of educational topics appropriate for the 
woman with high-risk pregnancy and for spouses, 
signifi cant others, and other family members sup-
porting a woman during a high-risk pregnancy were 
compiled by the panel. Topics suggested included 
home/in-bed exercise programs, precautions related 
to medical diagnosis, pain management for mus-
culoskeletal issues created by prolonged bed rest, 
massage, transfers, care for premature infants and 
general infant care, and traditional predelivery infor-
mation. Types of educational resources for women 
and their spouses are presented in  Tables 13  and  14 , 
respectively. Other support services recommended by 
the panel are listed in  Table 15 . These recommenda-
tions include the use of a “Madonna” program to 
address social, fi nancial, and other potential prob-
lems for the family; postpartum depression couples 
classes; arranging for family members to meet during 
physician visitation; allowing the spouse, signifi cant 
other, or other family member to stay overnight; 
and family rooms for parents of infants in neonatal 
intensive care and for parents living far away from 
the hospital.     

  Round 3 Responses Without Consensus 

 The panel did not reach consensus for 6 items in 
this project. These included the use of antiembolic 

 Table 3.    Recommendations for Referral to Other Disciplines  

Discipline Necessary Unnecessary Desirable Impractical

Aquatic therapist 10% 10% 50% 30%

Dietician 57% 0% 43% 0%

Lactation consultant 48% 10% 38% 5%

Massage therapist 14% 10% 71% 5%

Music therapist 5% 38% 48% 10%

Nurse midwife 50% 0% 45% 5%

Occupational therapist 25% 15% 60% 0%

Physical therapist assistant 10% 25% 50% 15%

Physician’s assistant 21% 47% 26% 5%

Psychologist/psychiatrist 62% 0% 38% 0%

Recreational therapist 15% 25% 35% 25%

Social worker 62% 0% 38% 0%

Spiritual care provider 40% 0% 55% 5%

 Table 2.     International Classifi cation of Diseases, Ninth Revision  
(ICD-9) Codes Used for a Woman Experiencing High-Risk 
Pregnancy Related to Musculoskeletal and Other Causes  

Abbreviated Code % Agreement

ICD-9 738.6 acquired pelvic abnormality (pubis 

symphysis separation)

86

ICD-9 724.6 disorder of the sacrum 81

ICD-9 728.2 muscle wasting/disuse atrophy 81

ICD-9 719.7 diffi culty walking/gait disturbance 81

ICD-9 728.87 or .9 muscle weakness 71

ICD-9 719.45 hip pain 71

ICD-9 728.85 muscle spasm 67

ICD-9 724.2 lumbago 67

ICD-9 848.8 pubalgia 67

ICD-9 719.50 stiffness of joint unspecifi ed 57

ICD-9 642.33 transient hypertension 48

ICD-9 728.89 other disorders of muscle ligament fascia 48

ICD-9 648.83 prediabetes 43
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 Table 4.    Recommended Number of Visits for High-Risk Pregnancy 
(Inpatient)  

Number of Visits Considered to be Best Practice % Agreement

No set number of visits 27

No standard but based on clinical judgment and what 

staffi ng can provide

27

Once for the initial intake, and then on an as-needed 

basis

27

Once per day until discharge or patient is indepen-

dent with exercises (often 4 or 5 visits to get 

independent with exercise program)

20

Once a week for a check-in session for full length 

of stay

20

Once per week unless patient has musculoskeletal 

pain issues, then possibly 2–3 times a week until 

the musculoskeletal issues resolve

20

Once per week and then discontinue after 2 wk if no 

questions or concerns

13

Separate session(s) for caregiver education on various 

topics such as patient massage

13

1 or 2 visit(s) after initial evaluation  7

Once a week for 4 weeks and reassess  7

Weekly check-in if patient is allowed to do lower-

extremity therapeutic exercise

 7

No charge follow-up every other week if in the hospital 

for a long time and goals met

 7

If patient has orders for pool, 5 times/wk 15–30 min 

for fl oating

 7

If patient has orders for quadruped, seen every day 

for 15-minute session

 7

  Total of percentages is greater than 100% as respondents were 

asked to choose any of the statements that they believed to be “best 

practice.”  

 Table 5.    Recommended Number of Visits for High-Risk Pregnancy 
(Outpatient)  

Number of Visits Considered to Be Best Practice % Agreement

1–2 times per week, and progressively reduced to 

once monthly as the patient improves

67

1–2 times per week 25

2 times per week for 4 weeks  3

  One response for home health: 3–4 visits total at 2 times/wk, but 

longer if musculoskeletal pain is being treated.  

stockings, the use of pneumatic devices designed to 
prevent venous thrombosis, exercise intervention 
for a woman with known deep venous thrombosis 
(DVT) and hypertensive disorder, exercise interven-
tion for a woman with known DVT and a high-risk 
diagnosis other than hypertensive disorder, and con-
traindications for use of heel slide exercise during 
high-risk pregnancy. Accumulated responses to these 
6 items are presented in  Table 16 .    

  DISCUSSION 

 Approximately 1 million women each year are diag-
nosed as being at risk or having high-risk pregnancy.  2   
Medical diagnoses identifi ed by the panel of experts 
in this study included preterm labor, premature rup-
ture of membranes, cervical incompetence, placenta 
previa, hypertensive disorders of pregnancy, multiple 
fetuses, and gestational diabetes. 

 Current physical therapy interventions for high-
risk pregnancy concentrate on education and safety 
during bed mobility, positioning, and preventing 
adverse physiological effects of prolonged bed rest 
or activity restrictions.  5   -   7   Little evidence exists for 
best-practice physical therapy intervention during 
high-risk pregnancy, which may explain why some 
physicians are reluctant to prescribe physical therapy 
intervention for their high-risk patients in spite of 
the widespread, but localized provision of physical 

 Table 6.    Problems That Should Be Included in Prewritten Problem 
Checklists for High-Risk Pregnancy  
Problem % Agreement

Decreased independence with:

 Bed mobility 95

 Transfers 95

 Toileting 90

 Gait 90

 Grooming/showering 84

 Balance 84

Decreased:

 Strength 100

 Activity tolerance 95

 Range of movement 90

 Endurance 80

 Gait 79

 Sensation 74

At risk for:

 Deep vein thrombosis 100

 Musculoskeletal dysfunction due to prolonged 

  bed rest

100

 Muscle pain 100

 Decreased joint mobility 96

 Diffi culty completing activities of daily living 95

 Muscle atrophy (quad circumference or other 

  muscles)

95

 Inappropriate posture and positioning 95

 Swelling 90

 Decreased access to prenatal education 90

 Improper body mechanics when performing activi-

ties of daily living or mobility tasks

90

 Muscle spasm 84

 Diastasis recti 75
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therapy services for high-risk pregnancy. Studies are 
needed to describe best practice, but randomized con-
trolled trials are diffi cult to justify ethically without a 

 Table 7.    Goals Recommended for High-Risk Pregnancy  

Goal
% Agreement 

Outpatient
% Agreement 

Inpatient

Adherence to bed rest precautions 100 100

Safe activities of daily living

 Carrying objects 100

 Lifting objects 82

Safe bed mobility

 Log rolling 100 100

 Scooting 91 100

Safe transfers

 Recumbent  < - >  sitting 100 93

 Sit  < - >  stand (bed) 91 100

 Sit  < - >  stand (chair) 91 93

  Proper posture/body position in or 

out of bed

100 100

  Body mechanics to minimize 

increases in intra-abdominal 

 pressure

100 100

  Safety in ascending and descend-

ing stairs, curbs, ramps

100

  Ability to manage independently or 

with caregiver

100 100

  Ability to control swelling with safe 

exercise

100 92

  Independent home exercise pro-

gram or with caregiver

100 100

  Ability to monitor uterine contrac-

tions during and after exercise

91 100

 Ability to relax 91 86

  Compliance with deep vein throm-

bosis prophylaxis

91 93

  Proper gait on level surfaces (out-

patient)

91

  Safe ambulation as appropriate for 

bed rest status (inpatient)

93

  Proper toileting including constipa-

tion massage

91 86

   Notes:  Safe activities of daily living and safety in climbing and 

descending stairs, curbs, ramps were not included as goals for inpa-

tient intervention by the panel. Safe ambulation as appropriate for bed 

rest status was included as a goal for inpatient intervention but not for 

outpatient intervention.  

 Table 8.    Interventions for All High-Risk Pregnancies  

Intervention % Agreement

Positioning 100

Body mechanics 100

Stress management  95

Therapeutic massage  95

Lower extremity range of movement  95

 Table 9.    Interventions for High-Risk Pregnancy Based on Levels 
of Bed Rest  

Intervention % Agreement

Strict bed rest in Trendelenburg position

 Positioning 100

 Bed pan transfer 100

 Thermal modalities 89

 Energy conservation 84

 Body mechanics 74

 Therapeutic exercise to maintain strength 72

Strict bed rest with no bathroom privileges

 Bed mobility 100

 Positioning 100

 Bed pan transfer 100

 Caregiver education 100

 Exercises to reduce or prevent edema 100

 Relaxation techniques 100

 Breathing techniques 95

 Therapeutic exercise to maintain range of motion 95

 Education on precautions of exercise 95

 Education on monitoring contractions 95

 Thermal modalities 90

 Stress management 90

 Energy conservation 85

 Posture 80

 Education on pelvic fl oor bowel and bladder 80

 Therapeutic exercise to maintain strength 70

 Manual therapy 70

 Support hose fi tting 70

Bed rest with bathroom privileges

 Bed mobility 100

 Transfers 100

 Positioning 100

 Energy conservation 100

 Relaxation techniques 100

 Therapeutic exercise to maintain range of motion 100

 Exercises to reduce or prevent edema 100

 Posture 95

 Breathing techniques 95

 Therapeutic exercise to maintain strength 95

 Activities of daily living education 90

 Manual therapy 85

 Time management strategies 74

 Therapeutic exercise to maintain aerobic capacity 70
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 Table 10.    Interventions for Specifi c Diagnoses Associated With High-Risk Pregnancy  

Intervention GDM HTN Multiples Placenta Previa PROM PTL

Education on blood glucose 74%

Therapeutic exercise to manage blood glucose levels 80%

Breathing and relaxation techniques 100%

Education on symptoms of increased blood pressure  95%

Energy conservation 100%

Monitoring of vital signs  90%

Education on monitoring contractions  95%  95%  95%

Education on diastasis recti  90%

Pelvic support belt  95%  74%

Positioning in bed 100% 100% 100%

Labor onset precautions/education  89%  84%  84%

Bowel and bladder education  84%  90%  90%

Transfer techniques 100% 100% 100%

  Abbreviations: GDM, gestational diabetes mellitus; HTN, disorders classifi ed as high-risk pregnancy associated with hypertension; PROM, prema-

ture rupture of membranes; PTL, preterm labor.  

 Table 11.    “Red Flag” Situations in High-Risk Pregnancy  

Red Flag Event General a GDM Headaches HTN Multiples Placenta Previa PROM PTL

Contractions  >  6/h  95%

Adverse reaction to medications 100% 100%

Vaginal bleeding 100% 100% 100% 100% 100% 100%

Blood glucose changes outside normal limits  88%

Contractions/contractions increased  94%  95%  90%

Fetal monitor changes 100% 100% 100%  89% 100% 100%

Increased swelling 88%

Nausea/vomiting 94%

Subjective complaints or fainting 94%

Change in BP/symptoms  90%

BP  > 150/95  94%

BP  > 150/90  94%

Headache  95%  74%

Change in fetal movements  90%  84%

Decreased AFI  83%  90%

Amniotic fl uid loss/leakage  95%  95%

High BP  95%

Actively rupturing/leakage 100% 100%

   a All high-risk pregnancy categories. 

 Responses are given as percentage of panel members agreeing to specifi c red fl ag events for the categories given in the table. 

 Abbreviations: AFI, amniotic fl uid index; BP, blood pressure; GDM, gestational diabetes mellitus; HTN, disorders classifi ed as high-risk pregnancy 

associated with hypertension; PROM, premature rupture of membranes; PTL, preterm labor.  

clear starting point. Therefore, this Delphi study was 
designed to collect information to act as such a start-
ing point. 

 The Delphi technique was developed in the 1950s 
by the Rand Corporation to predict the most likely 
US industrial targets of Soviet bombers by soliciting 

opinions by experts.  38   This technique has been used 
in a number of settings, including health care to 
develop a consensus in situations where actual testing 
cannot be performed. The Delphi technique has sev-
eral advantages in collecting data for studies such as 
ours. It is cost effective because no formal discussion 
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expertise and are allowed to add information and 
comments beyond the items in the fi rst-round ques-
tionnaire. Anonymity eliminates interpersonal fac-
tors that could infl uence group decision. Therefore, 
a person with a strong opinion or infl uence cannot 
unduly infl uence the consensus process. Upon receiv-
ing responses, the investigator evaluates responses, 
compiles information, and organizes responses and 
related comments into common groups or themes via 
qualitative research software. For example, panelists 
may use different language to share the same idea 
and the investigator must interpret the responses 
and formulate second-round questions to determine 
whether panelists can form consensus independently. 
Upon receiving subsequent questionnaires, panel 
members have the option to modify responses from 
the fi rst round and comment further on questions. 
The time between rounds permits each panel mem-
ber to engage in independent thought and consider 
the opinions of other experts in a nonjudgmental 
context. With each round, the investigator must per-
form an analysis of responses to determine level of 
consensus and to perform further qualitative analysis 
on any additional information. Depending on the 
nature of the questions, potential third, fourth, or 
more rounds of the questionnaire may be needed to 
achieve consensus on a topic. The literature on the 
Delphi technique recommends a panel size of 20 to 
30 members,  38   which we were able to achieve, as 
well as achieving a balance across geographical and 
clinical settings. The major drawback in the Delphi 
technique is the introduction of bias into the inter-
pretation of the fi ndings of a study. The potential for 
bias is minimized by the ability of panel members to 

 Table 12.    Modifi cations, Precautions, and Potential Problems 
Associated With Use of Medications in High-Risk Pregnancy  

Modifi cations, Precautions, and Potential Problem % Agreement

Tocolytics, in general

 Allowing patient to rest or slow down if adverse effects 

  require change in position or other changes

100

 If in labor or funneling; only education  94

 Decreased exercise level  88

Magnesium sulfate

 Be aware of toxicity levels; check patient’s tone and 

  refl exes as a sign of toxicity

100

 Respond to changes such as patient unable to 

   focus, is asleep, agitated, or has nausea and 

vomiting

100

 Adjust treatment if patient is lethargic and diffi cult 

  to keep motivated

100

 If patients get cramps in their legs, recommend 

  eating more potassium (banana, Gatorade)

 85

Terbutaline

 Monitor for objective or subjective complaints of 

   increased heart rate before, during, and after any 

exercise session

100

 Progress more slowly and provide more rest breaks 100

Nifedipine

 Monitor for blood pressure decrease and 

  symptomatic changes at the bedside

 90

Anticoagulants

 Do not affect therapy  77

Antihypertensives

 Monitor blood pressure and adjust treatment 

  intensity, duration, or time of treatment

 94

Analgesics

 Monitor patient for pain level and sleepiness that 

  affects ability to participate

100

 Provide therapy to reduce need for pain medications 100

or meetings occur in person and opinions can be 
shaped without coercion as each panelist works inde-
pendently, with time to consider responses. The 
investigator gathers data and shares results through a 
number of rounds, and then the expert’s opinion may 
be reshaped by responses of other experts between 
rounds. Previous research on the Delphi technique 
has clearly shown that group decisions of experts in a 
fi eld are more valid than decisions made by individu-
als and that group decisions are more reliable when 
made anonymously. Content identifi ed by a panel 
of experts has a great deal of face validity as well 
as concurrent validity. Various studies of the Delphi 
technique have shown reliability coeffi cients as high 
as 0.76.  39   

 In general, as well as in this study, the Delphi 
technique begins with a series of open-ended ques-
tions on which panelists independently share their 

 Table 13.    Educational Resources for Women With High-Risk 
Pregnancies  

100% Agreement

Basic deep vein thrombosis prophylaxis exercise

Bed mobility

Bed positioning

Contraction monitoring for safety with exercise

Pelvic fl oor exercise for postpartum

Precautions

Relaxation

Status post prolonged bed rest cesarean/vaginal delivery handouts

90%–95% agreement

Bed rest benefi ts and diffi culties

Caregiver education for massage

Exercises during pregnancy

Home instructions including warning signs for labor and monitoring 

for contractions

Benefi ts and goals of exercise during pregnancy
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 Table 14.    Educational Resources for Spouses of Women With 
High-Risk Pregnancies  

95%–100% agreement

Pain management of musculoskeletal disorders secondary to 

 prolonged bed rest

Massage

Home or in-bed exercise program

Transfers

85%–90% agreement

Precautions related to medical diagnoses

Traditional predelivery education

Premature infants and general infant care

 Table 15.    Recommended Support Services for High-Risk 
Pregnancy  

Support services for women (% agreement)

Social work for counseling and coping mechanism (100%)

Referrals available for psychotherapist (100%)

Massage therapist (100%)

NICU/neonatology consultation in anticipation of possible need for 

these services at time of delivery (100%)

Provide videos/DVDs for education and entertainment (if on hospital 

bed rest) (100%)

“Comfort care” orders including social work, and physical therapy for 

a therapeutic exercise and positioning (100%)

Chaplain services (94%)

Space made available for support groups to meet with patients (94%)

Postpartum depression outreach team (94%)

Referral to home health physical therapy/occupational therapy if 

discharged to home but still on bed rest (94%)

Information about support personnel/organizations (online and 

 in-person) (94%)

Weekly support groups put on by the social workers for women on 

bed rest at the hospital (89%)

Allow inpatients on hospital bed rest to borrow a laptop if they do not 

have one and provide internet access at bedside (78%)

Support services for family members (% of agreement)

Family rooms for parents of infants that are in the NICU, and parents 

live far away from the hospital (100%)

Spouse, signifi cant other, or other family member can stay overnight 

(95%)

Postpartum depression couples class (85%)

“Madonna” program to address social, fi nancial, etc, problems for 

the family (80%)

Specialty clinicians to meet or call family member when visiting (75%)

  Abbreviation: NICU, neonatal intensive care unit.  

comment on both open- and close-ended questions in 
subsequent rounds and failure to achieve consensus 
in earlier rounds will guide the project back toward 
validity in later rounds. 

 Our panel of experts was able to reach consen-
sus on most items initially introduced in the open-
ended fi rst round questions—pathologies addressed 
and  International Classifi cation of Diseases, Ninth 
Revision , codes, examination of the high-risk patient, 
development of a problem list and goals, develop-
ment of a plan of care and utilization of CPT codes, 
multidisciplinary approach, specifi c patient education 
programming, and resources for the high-risk patient 
and her family. Responses of the panel members led 
to a number of other questions that were addressed in 
subsequent rounds—defi nitions of bed rest, red fl ags 
for intervention, modifi cations made to plans of care 
based on medications patients might be using, and 
specifi c support services. 

 The panel did not reach consensus on the number 
of visits for inpatient care; however, 3 responses 
might be combined that would reach consensus and 
may be interpreted as a need to use clinical judgment 
rather than fi x a number of visits. These were “No 
set number of visits,” “No standard, but based on 
clinical judgment and what staffi ng can provide,” 
and “Once for the initial intake and then on an as 
needed basis.” For each of these items, 26.7% stated 
that these refl ected best practice. For outpatient set-
tings, 67% of respondents chose “1-2 times per week 
and progressively reduce that frequency to once per 
month” as best practice, whereas only 25% chose 
“1-2 times per week” and 17% chose “2 times per 
week for 4 weeks” as best practice (these numbers 
exceed 100% because panelists were allowed to 
choose more than 1). 

 A prepopulated patient evaluation form can be 
developed from the panel’s recommendations in 
 Tables 6 – 10  (Potential problems for a Problem 
List, Appropriate Goals, and Interventions spe-
cifi c to bed rest status and specifi c diagnoses). 

Following these recommendations can be con-
sidered best practice until randomized controlled 
trials can be performed to test these recommenda-
tions. To enhance safety, the panel has developed 
recommendations to caution physical therapists 
who chose to practice in high-risk pregnancy. A 
list of red fl ag events in  Table 11  and recommenda-
tions to modify interventions based on use of med-
ications in  Table 12  are designed to decrease the 
risk involved in physical therapy intervention with 
this population. Effi cacy of intervention may also 
be enhanced by employing the support services 
and educational materials listed in  Tables 13 – 15 . 
Furthermore, physical therapists may consider 
recommending referrals to some of the disciplines 
listed in  Table 3 . 

 Although these are strictly recommendations for 
best practice and not results of randomized con-
trolled trials, adoption of these recommendations 
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 Table 16.    Items Associated With High-Risk Pregnancy That Did Not Reach Consensus and Related Questions  

What is your current policy for the use of antiembolitic stockings to prevent DVTs for women on bed rest for a high-risk pregnancy?

Antiembolitic stockings are used on a case-by-case basis based on the physician’s order (70%)

Antiembolitic stockings are a standing order for all patients (17%)

Other (13%) No policy; I do not know

What is your current policy for the use of pneumatic devices (sequential compression devices, etc) to prevent DVT for inpatient care for women on 

bed rest for a high-risk pregnancy when the presence of a DVT has been ruled out.

Pneumatic devices are only used for patients suspected to be at risk for developing a DVT (26%)

Do not work in an inpatient setting (13%)

Pneumatic devices are a standard intervention for all patients to prevent DVT (17%)

We do not use a pneumatic pump to prevent DVT (13%)

Do not know enough about the use of pneumatic devices to prevent DVT to answer this (9%)

Other (13%) Case by case

For patients known to have lower extremity DVT and have a diagnosis of a hypertensive disorder that is categorized as high-risk pregnancy, what 

is your current policy for exercise intervention during bed rest?

Continue exercise to other extremities with close monitoring of affected extremity and medical intervention for DVT (26%)

Discontinue all exercise until DVT has been documented to be resolved (22%)

Determine the size and location of the DVT before discontinuing or before continuing with exercise (13%)

Other (39%) Consult with physician for specifi cs; continue exercise to other extremities with close monitoring of affected extremity

For patients known to have lower extremity DVT and have a diagnosis other than a hypertensive disorder that is categorized as high-risk pregnancy, 

what is your current policy for exercise intervention during bed rest?

Continue exercise to other extremities with close monitoring of affected extremity and medical intervention for DVT (30%)

Discontinue all exercise until DVT has been documented to be resolved (17%)

Determine the size and location of the DVT before discontinuing or before continuing with exercise (13%)

Other (39%); consult with physician for specifi cs

What is your current policy for the use of a heel-slide exercise in your high-risk program for women placed on bed rest?

Heel slides are done in a Fowler position (36%)

Heel slides are allowed if the woman has bathroom privileges (32%)

We do not use heels slides with any high-risk pregnancies (27%)

Heel slides are done in a side-lying position (23%)

Heel slides are only used when the women is being monitored for uterine contractions during exercise (4%)

If heel slides are used with some patients, but are relatively or absolutely contraindicated with others, which of the following conditions are 

considered contraindications? (Please check all that apply.)

Increased uterine contractions (78%)

Preterm labor (33%)

DVT (56%)

Cervical dilation (22%)

Placenta previa (22%)

Twins or higher-order multiples (0%)

Other (33%) DVT located higher than the knee; case by case if patient stabilized for a minimum of 24–48 hours; funneling in Trendelenburg 

position; pelvic girdle pain, pubic symphysis separation, or malalignment; cervical dilation greater than 3 cm, then clarify with physician;

What is your current policy for the use of a PFM contraction exercise in your high-risk program for women placed on bed rest. (Please check all 

that apply.)

We do not use PFM contraction exercises with any high-risk pregnancies (48%)

PFM contraction exercise is only done with submaximal contraction (13%)

PFM contraction exercise is done with proper breathing technique and avoidance of Valsalva maneuver (52%)

PFM contraction exercise is only used when the woman is being monitored for uterine contractions during exercise (4%)

(Continued)
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 Table 16.    Items Associated With High-Risk Pregnancy That Did Not Reach Consensus and Related Questions (Continued )  

If PFM contraction exercise is used with some patients but are relatively or absolutely contraindicated with others, which of the following conditions 

are considered contraindications? (Please check all that apply.)

Increased uterine contractions (60%)

Presence of a hypertensive disorder of pregnancy (20%)

Preterm labor (53%)

Presence of active bleeding (73%)

Cervical dilation (33%)

Placenta previa (40%)

Twins or higher-order multiples (7%)

Other (20%) funneling or PROM; not prescribed in high-risk population—other activities will activate the PFMs

  Abbreviations: DVT, deep vein thrombosis; PFM, pelvic fl oor muscle; PROM, premature rupture of membranes.  
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refl ects appropriate risk management in optimizing 
effi cacy and minimizing risk. They also represent a 
reasonable approach to clinical trials comparing the 
recommendations of the panel with either no physi-
cal therapy interventions or other interventions not 
recommended by the panel.  

 CONCLUSIONS 

 This consensus-building process can serve as a 
basis for development of physical therapy proto-
cols, clinical pathways, indications, contraindica-
tions, or recommendations concerning physical 
therapy intervention for high-risk pregnancy con-
ditions. Interventions recommended in this study 
can be used as a basis for follow-up clinical studies 
to determine the impact of physical therapy inter-
vention during bed rest or restricted activity on the 
physiological and psychological effects of bed rest 
and on postpartum outcomes. No consensus could 
be reached on the number of inpatient visits, use of 
antiembolic stockings, the use of pneumatic devic-
es designed to prevent venous thrombosis, exercise 
intervention for a woman with known DVT and 
hypertensive disorder, exercise intervention for a 
woman with known DVT and a high-risk diag-
nosis other than hypertensive disorder, and con-
traindications for use of heel slide exercise during 
high-risk pregnancy. However, the panel of experts 
has produced recommendations for best practice 
in high-risk pregnancy including defi nitions of 
bed rest, inclusion of other disciplines, typical 
problems that may require interventions, goals for 
high-risk pregnancy intervention in both inpatient 
and outpatient/home health settings, interventions 
appropriate for general high-risk pregnancy, spe-
cifi c to the defi ned levels of bed rest, and specifi c to 
different diagnoses that lead to bed rest prescrip-
tion. The panel also identifi ed red fl ag situations 
for high-risk pregnancy in general and for specifi c 

diagnoses and made recommendations for support 
in terms of education and support services. ❍ 
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