Journal of Advanced Nursmg, 1990, 15, 364-372

Lifestyle modification as an intervention for
inner city women at high risk for preterm

birth

Margaret Comerford Freda EdD RN
Assistant Professor, Department of Obstetrics and Gynaecology, Albert Emstein College of
Medicme

H Frank Andersen MD
Assistant Professor, Department of Obstetrics and Gynaecology, Umversity of Michigan,
Ann Arbor, Michigan

Karla Damus PhD RN
Darector of Research and Epidemiology, Bureau of Matermty Services and Family Planmng,
New York City Department of Health, New York

Dorothy Poust BS RN
Coordnator of Interconceptional Care, Department of Obstetrics and Gynaecology, Albert
Enstemn College of Medicine

Lois Brustman MD
Assistant Professor, Department of Obstetncs and Gynaecology, Albert Emsten College of
Medicine

and Irwin R Merkatz MD
Professor and Chair, Department of Obstetrics and Gynaecology, Albert Emstein College of
Medicine, New York, LISA

Accepted for publication 21 March 1989

FREDA M C, ANDERSEN HF, DAMUSK, POUST D, BRUSTMANL &
MERKATZ IR (1990) Journal of Advanced Nursing 15, 364—372

Lifestyle modification as an intervention for inner city women at high risk
for preterm birth

This study details a programme which emphasized nursing interventions for
women at high risk for preterm birth Preterm birth continues to be a major
health problem, with ongoing research being conducted both n the United
States and internationally 1n an effort to find causative factors Programmes
designed to prevent preterm birth have been described often in the literature,
with Iifestyle factors being implicated in the incidence of preterm birth by many
researchers The purpose of this study was to determune the hfestyle factors most
often associated with preterm birth in a high nisk population of inner city women,
and to examine the effect of change in lifestyle when change was possible
Women at hugh nisk for preterm birth were interviewed extensively for
prevalence of 12 lifestyle factors most often cited in the hiterature as being
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associated with preterm birth Counselling and education were offered to each
woman, with emphasis on symptom recognition and modification of hifestyle
activies Comprehensive prenatal care was adminustered by programme
personnel A profile of the women's reported lifestyle activities and stress factors
1s presented along with the relationship to outcome The data suggested that,
when change in lifestyle activity or stress was possible, women who decreased
the activity or stressor were more likely to deliver at term This study represents
one of the first efforts in the United States to produce a prospective database to
quantify risk and analyse the impact of change in activities associated with
symptoms of preterm labour in high risk women Thus study 1s particularly
relevant for nursing since assessment, intervention and evaluation of hifestyle
changes 1n the high nisk permatal chent are integral parts of permatal nursing

practice

INTRODUCTION

Preterm birth continues to be a major health problem, con-
tributing 60—80% of the perinatal mortality in the Unted
States International research i1s ongoing concerning causa-
tive factors, and programmes designed to prevent preterm
birth have been described in the hterature with confhicting
results (Creasy et al 1980, Herron et al 1982, Papiernik
1984, Main 1985, Buescher e al 1988) Lifestyle factors
have been implicated in the incidence of preterm birth by
many researchers (Papiernk 1984, Mamelle et al 1984,
Mamelle & Munoz 1987, Berkowitz & Kasl 1983, Nuckolls
etal 1972, Boone 1985) Some of the hifestyle factors most
often mentioned are work outside the home, commuting,
exercise, sexual activity, starr cimbing, standing for long
periods of ime, hifting heavy objects, and stress

The purpose of this study was to determine the hifestyle
factors most often associated with preterm birth in a high
nsk population of inner city women, and to examine the
effect of change in hifestyle when change was possible

METHODS

As a part of the Albert Emnstein College of Medicine’s
Program to Reduce Obstetrical Problems and Prematunty
(PROPP), the major borough-wide preterm birth preven-
tion programme 1n the Bronx, New York, women at high
nisk for preterm birth were seen in a special clinic located in
the Bronx Municipal Hospital Center These women were
referred to the special clinic by their physicians or mid-

wives because of their multiple nsk factors for preterm
birth such as

one or more previous preterm births,

one or more previous preterm labour(s),

diagnosed preterm labour in the index pregnancy, or
mncompetent cervix

[ 7

A total of 208 women were interviewed extensively by
the two programme nurses (Dr Freda and Ms Poust) con-
cerning prevalence of lifestyle factors thought to be assoa-
ated with preterm birth Interviews took place at least once
in the pregnancy, and at least twice (< 20 weeks and > 20
weeks) when possible Six women were not included in this
analysis due to multiple gestation, leaving 202 m the
sample Twelve different activities were addressed in the
interviews, including work outside the home, commuting,
exercise, housework, long trips, use of heavy or vibrating
equipment, standing, lifting, sexual achwity, and starr
climbing Stressors such as finances, family conflict, sub-
stance abuse, nability to rest, inadequate housing and
anxiety about the pregnancy were also assessed Table 1
presents a descnption of the data regarding lfestyle
activity and stressors collected by the programme nurses

Nursing interventions included counselling and edu-
cation offered to each women concerning symptoms of
preterm labour and relationshup to lifestyle, nisk for preterm
birth, and nsk reduction Both a booklet and a videotape
developed by Dr Freda were utilized for education n ad-
dition to counselling Women were encouraged to modify
therr hfestyle when any preterm symptoms developed
which were associated with hfestyle activities Referral to
Social Service was made for presence of stressors such as
financial problems, madequate housing, and family viol-
ence Care in the chinic included complete prenatal care
with particular emphasis on nsk reduction, especially when
subtle preterm symptoms developed or cervical softening
occurred Returning the chent to her regular prenatal care
provider for continuity of care was encouraged Education
regarding symptom recognition and mstructions for
follow-up if symptoms occurred was ongoing Every effort
was made to empower women with information concern-
ing expedited access to the medical care system if preterm
symptoms developed
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Table 1 Type of lifestyle activity and stressor vaniables collected

Name of vanable

Descniption of data

Work

Commuhng

Exercise

Travel/long trips

Heavy housework
Obperates vibrating or
heavy equipment

Travel to prenatal
appommtments

Standing

Lifting

Chmbing statrs

Sexual actiorty

Stressors

No hours/day
No days/week

No hours/day
No days/week
Mode

No hours/day
No days/week

Type

Plane
Car
Tramn
Bus

How often

Type
How often

Type
How often

Amount of time
Car

Bus

Tran

At work
At home
How long

Grocery bags
Laundry
Chuldren
How often

No fhghts
How often

Frequency
No partners

Famly

Financial
Pregnancy related
drugs

Table 2 Distnibution of lifestyle vanables related to work outside
of the home

Women
Vanable % n
Work hours/week
None 490 99
< 20 hours 20 4
21-30 hours 109 22
31-40 hours 302 61
> 40 hours 79 16
Commuting hours/week
None 624 126
<6 233 47
>6 144 29
Commuter transfers/day
0-1 787 159
>2 213 43
Total women 202

Analyses were performed utihzing the POPRAS Pre-
natal and Intrapartum Database and the supplemental
Lifestyle Assessment Database These databases were
hnked by the PROPP Pernnatal Data Center The BMDP
Statistical package was used to conduct the univanate,
bivanate and regression analyses

RESULTS

Interview data from 202 patients enrolled in the PROPP
Preterm Prevention Program from November 1985
through to June 1987 were available for analysis In 29
cases outcome data were not available Analysis was poss-
ible, therefore, on outcome data for 173 women

Table 2 1s the distribution of lifestyle vanables related to
work outside the home For the 51% of women who
reported working outside the home, 30 2% worked more
than 30 hours/week, while 7 9% worked more than 41
hours/week. Approximately one-third of the women
commuted weekly Overall 23 3% commuted less than 6
hours/week, and 14 4% commuted more than 6 hours,
213% of the women utlized two or more commuter
transfers/day

Table 3 describes other physical activities and stressors
The vast majonity (82 2%) did not report heavy housework
weekly, 11 4% of the women described heavy housework
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Table 3 Other physical activities and stressors

Table 4 Sexual activity, exercise and travel (not work related)

Women Women
Activity % n Activity % n
Housework frequency/week Exercise hours/week
None 822 166 None 753 152
< 3 hours/week 114 23 < 3 hours 00 0
> 3 hours/week 64 13 >3 hours 247 50
Standing hours/day Trips/year
None 460 93 None 906 183
< 3 hours/day 203 41 < 6/year 25 5
> 3 hours/day 337 68 > 6/year 69 14
Lifting total x /week Travel to climc/mnutes
None 475 96 Unknown 74 15
<3 x /week 297 60 < 30 minutes 624 126
> 3 x /week 228 46 > 30 minutes 302 61
Flights of stairs/day Sexual activity/month
None 381 77 None 594 120
<5 flights 178 36 <4 x /month 173 35
> 5 flights 441 89 >4 x /month 233 47
Stressors Total women 202
None 277 56
1-2 277 56
3-5 332 67
26 114 23 The 16 specific types of stressors reported by this popu-

lation are presented in Table 5 The most common were

Total women 202

3 hours or less weekly, while 6 4% did heavy housework
more than 3 hours weekly Thirty-four per cent stood for 3
hours or more each day, 228% lfted heavy objects
(laundry, grocenes, children) more than three times a week,
and 44 1% had more than five flights of stairs to chmb daily
Almost three-fourths of these women reported at least 1
stressor, while 27 7% reported 1-2 stressors, 33 2% had
3-5 stressors and 11 4% had 6 or more stressors during the
pregnancy

Table 4 describes sexual activity, exercise and travel Of
the 24 7% women who exercised weekly, all exercised
more than 3 hours weekly Less than 10% (6 9%) routinely
took six or more tnps/year Travel time to the clinic was
determined to be 30 minutes or less for 62 4%, and more
than 30 minutes for 30 2% More than one-half of these
high nsk women (594%) reported no sexual activity
during the pregnancy, 17 3% reported sexual activity four
times or less a month, and 23 3% more than four times a
month

anxiety about the pregnancy (19 3%), financial problems
(15 4%), mability to rest when tired (11 4%), and farmly
conflict (10 7%) Stressors of lowest frequency included
suicide attempt, mate incarcerated, children in trouble and
psychiatnic history The 202 women reported a total of 523
stressors, which represents an average of 2 6 stressors for
each pregnancy

Table 6 presents a description of the most common
occupations of the 103 women working outside the home
The five categories were clerk (30 1%), health aide (21 4%),
student (21 4%), secretary (16 5%) and other (10 7%)

In Table 7 selected demographic charactenstics of the
women including mother’s age, race, mantal status and
education are presented stratified by preterm and term
outcome of delivery Fifty-four per cent of the women were
between the ages of 20 and 29, and the numbers of preterm
and term births were similar Nine per cent of the preterm
births occurred in women over the age of 40 (n=3) This
represented all of the women over 40 years of age n the
sample Nearly twice as many women in the sample were
Hispanic as were Black, with 10% White There were no
substantial differences in mantal status between those
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Table 5 Distribution of types of stressors for women (n = 202) at
high nisk for preterm birth

Table 7 Demographic charactenstics by preterm and term birth
outcome

Type of stressor % n

Anxiety about pregnancy 193 101
Financial problems 154 81
Inability to rest when tired 114 60
Family conflict 107 56
Inadequate housing 99 52
Unemployment in household 89 47
Moving this pregnancy 87 46
Feels alone 72 38
Family violence 21 11
Family drug use 17 9
Caning for a sick relative 13 7
Patient drug use 10 5
Suicide attempt 05 3
Mate incarcerated 05 3
Children 1n trouble 05 3
Psychiatric history 02 1
Total stressors 523

Table 6 Work description for women at hugh nsk for preterm
birth

Women

Work description % n

Clerk 301 31
Health aide 214 22
Student 214 22
Secretary 165 17
Other 107 11
Total working 510 103

who delivered preterm and those who delivered term
Educational level was not a factor in preterm and term
outcomes

Table 8 presents the past obstetrical histories of these
high nsk women, and the relationship to preterm and term
outcomes Thirty-four per cent of the women who deliv-
ered preterm were nulliparous, 17 1% primiparous and
48 5% multiparous Of the term delivenes, these percent-
ages were 36 9%, 26 8% and 36 2% respectively Forty-six
per cent of the women who delivered preterm had one or
more previous preterm births, and 14 3% had two or more
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Preterm  Term Total
Charactenstics % n % n % n
Mother's age
15-17 29 1 101 14 87 15
18-19 114 4 109 15 110 19
20-24 314 11 297 41 301 52
25-29 257 9 239 33 243 42
30-34 171 6 167 23 168 29
35-39 29 1 87 12 75 13
=40 86 3 00 o 17 3
Race
White 114 4 108 15 109 19
Black 314 11 282 39 289 50
Hispamc 542 19 594 82 583101
Other 29 1 14 2 18 3
Mantal status
Marrnied 457 16 384 53 398 69
Single 457 16 528 73 514 89
Widow 00 0 07 1 06 1
Divorced 57 2 22 3 29 5
Separated 00 0 58 8 46 8
Unwed couple 29 1 00 0 06 1
Education
0-8 years 371 13 312 43 324 56
9-11 years 314 11 275 38 283 49
High school grad 229 268 37 260 45
Some college 86 3 145 20 133 23
Total women 202 35 798 138 1000 173

previous preterms In contrast 31 9% of the women who
delivered term had at least one previous preterm birth,
while 80% had two or more previous preterm births
Twenty-nmne per cent of the preterm births occurred in
women who had three or more abortions Forty-two per
cent of the sample had no living children, reflecting 37 1%
of the preterm deliveries and 43 5% of the term dehveries

Lifestyle factors

Table 9 presents the analyses of selected lifestyle factors
for preterm and term deliveries Independent of outcome,
one-half of these women worked during pregnancy, and
the majonty worked more than 30 hours/week More
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Table 8 Past obstetrical history by preterm and term birth
outcome

Table 9 Selected lfestyle vaniables by preterm and term birth
outcome

Preterm  Term Total

History % n % n % =n
Panty
Nulliparous 342 12 369 51 364 63
Primiparous 171 6 268 37 248 43
Multiparous 485 17 362 50 387 67
Term births

0 486 17 507 70 503 87

1 314 11 254 35 20606 46
=2 200 7 239 33 232 40
Preterm births

0 543 19 681 94 653113

1 314 11 239 33 254 44
>2 143 5 80 11 93 16
Abortions

0 400 14 370 51 376 65

1 200 7 290 40 272 47

2 114 4 196 27 179 31
=3 286 10 145 20 173 30
Living children

0 371 13 435 60 422 73

1 257 9 268 37 266 46

2 229 8 181 25 191 33
>3 143 5 116 16 121 21
Total women 202 35 798 138 1000173

women who delivered preterm reported stressors (80%)
compared to women who delivered term (70%) Compan-
son of number of stressors by outcome showed that pre-
term outcomes were associated with a larger number of
stressors Of the women who delivered preterm, 67 8%
reported three or more stressors, compared to 59 8% of the
women who delivered term Ten stressors were reviewed
For seven of these stressors, women who delivered pre-
term were more likely to report the stressor as present than
were women with term delivenies For only two stressors
(family conflict and financial problems) was there httle dif-
ference between preterm and term For the single stressor
of feeling alone, women who delivered term reported this
concern more often This stressor was not, however, an
issue for the vast majonty of both term (819%) and
preterm (88 6%) women

Preterm  Term
Odds
Lifestyle variables % n % n rato
Work hours/week
None 543 19 486 67
> 40 hours 29 1 87 12
31-40 hours 343 12 275 38 434
21-30 hours 57 130 18
1-20 hours 29 1 22 3

Stressors reported
Yes 800 28 703 97 169
No 200 7 297 41
Number of stressors

=6 107 3 175 17 142

3-5 571 16 423 41

1-2 321 9 402 39
Unemployment in household

Yes 343 12 203 28 205

No 657 23 797 110
Famuly drug use

Yes 86 3 36 5249

No 914 32 964 133
Moving

Yes 314 11 203 28180

No 686 24 797 110
Farmuly conflict

Yes 257 9 275 380091

No 743 26 725 100
Canng for sick relatives

Yes 57 2 29 4203

No 943 33 971 134
Anxiety about pregnancy

Yes 600 21 486 67 159

No 400 14 514 71
Inability to rest

Yes 343 12 275 38137

No 657 23 725 100
Lack of housing

Yes 371 13 246 34181

No 629 22 754 104
Feels alone

Yes 114 4 181 25058

No 886 31 819 113
Finanaal problems

Yes 4000 14 391 54104

No 600 21 609 84
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Table 10 Changes in lfestyle achviies dunng pregnancy by Table 11 Changes in lifestyle stressors during pregnancy by

preterm and term birth outcome

preterm and term birth outcomes

Preterm Term
Odds

Lifestyle vanables % n % n rato
Achioihes reported
Work

No change 625 5 237 9 537

Decreased 375 3 763 29
Commuting days/week

Increased — 0 31 1 275

No change 556 5 281 9

Decreased 444 4 688 22
Commuting hours/week

Increased — 0 67 2 333

No change 625 5 267 8

Decreased 375 3 667 20
Commuter transfers

No change 800 4 263 5 112

Decreased 200 1 737 14
Exercise hours/week

Increased — 0 83 1 267

No change 500 4 250 3

Decreased 500 4 667 8
Standing hours at work

No change 500 3 381 8 150

Decreased 500 3 619 13
Standing hours at home

No change 500 3 722 13 038

Decreased 500 3 218 5
Lifting grocenies

No change 833 10 680 17 235

Decreased 167 2 320 8
Lifting laundry

No change 818 9 739 17 159

Decreased 182 2 261 6
Fhghts of stairs daily

No change 667 6 516 16 187

Decreased 333 3 484 15
Sexual frequency

Increased —_ 0 83 2 429

No change 87 6 500 12

Decreased 143 1 416 10

370

Preterm Term

Odds
Lifestyle vanables % n % n rato
Stressors reported
Number of stressors
Increased 71 1 146 6 387
No change 85712 610 25
Decreased 71 1 244 10
Unemployment in household
Increased 125 1 357 5 040
No change 750 6 500 7
Decreased 125 1 143 2
Moving
Increased — 0 176 3 333
No change 889 8 529 9
Decreased 111 1 294 5
Famuly confhct *
Increased 143 1 — 0
No change 837 6 941 16
Decreased — 0 59 1
Anxiety about pregnancy *
Increased — 0 31 1
No Change 100011 812 26
Decreased — 0 156 5
Lack of housing *
Increased — 0 150 3
No change 100010 600 12
Decreased — 0 250 5
Financial problems *
Increased — 0 50 1
No change 1000 9 850 17
Decreased — 0 100 2
Inability to rest *
No change 1000 7 706 12
Decreased — 0 294 5

*Odds ratio cannot be calculated due to zero value

Although the sample size was too small to calculate 95%
confidence mtervals, the calculated odds ratios showed
that working more than 30 hours a week corresponded to
the greatest excess nisk of having a preterm birth The most
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important stressors associated with having a preterm out-
come were unemployment in the household, family drug
use, and caring for sick relatives The absolute numbers in
the sample reporting family drug use or caring for sick
relatives, however, were small (3 and 2 respectively)
Tables 10 and 11 demonstrate changes in festyle activi-
ties and stressors during the index pregnancy for preterm
and term deliveries For 17 of the 19 hfestyle vanables
analysed where change data are available, the data suggest
that decreasing the activity or stressor was associated with
a better outcome of pregnancy The exception was stand-
ing hours at home Sufficient data were available to calcu-
late odds ratios for 14 of the 19 lifestyle variables With
respect to change in reported activities a decrease in work,
commuting, hfting grocerites and sexual activity were
associated with a term delivery in this population of high
nisk women (odds ratio of > 2) With respect to stressors
decreasing both the number of reported stressors and the
stress of moving were associated with term delivery

DISCUSSION

Recent efforts to 1denhify successful mnterventions for the
prevention of preterm birth have focused on socal and
Iifestyle factors in addition to medical nsks This recent
focus reflects the fact that despite years of research into
medical risk factors, little alteration in nisk of preterm birth
for the women at the highest risk has resulted The results
presented here on a cohort of very high risk women rep-
resent one of the first prospective efforts in the United
States to address this important concern

Although the sample sizes are small and there 1s no
control group, the preliminary results support the probable
efficacy of strategies to modify selected hfestyle factors in
the women studied It 1s believed, therefore, that a case has
been established which justifies further work 1n this area
The authors recognize that many stressors reported by the
women 1n this sample could not realistically be modified
Stressors such as drug use by family members and long
standing financial difficulties require far more intervention
than could be accomplished in a clinic setting during the
index pregnancy

When women were able to modify activities and stres-
sors, however, the results were evident When long work
hours, heavy hfting and sexual activity were associated
with symptoms of preterm labour, the women who
decreased these activities were more likely to deliver at
term

The 1ssue of work outside the home 1s often mentioned in
relationship to preterm birth In this study, one-half of the
hugh nsk women worked outside the home after 20 weeks

of gestation Of these women, 51 4% (n=71) delivered at
term, and 45 8% (n=16) delivered preterm Of the 71
women who ultimately delivered at term from this group,
29 decreased their work hours or their high nsk achivities
(long hours standing, heavy hfting, inability to rest, etc) in
response to preterm symptoms associated with work It 1s
important to note here that in the Uruted States there 1s no
national policy for work leave during a high nisk preg-
nancy If a pregnant woman requires time off, she must rely
on the kindness of her employer to guarantee that her
job (or any job 1n that company) will be available when she
1s able to return to work Government disability pay (a
percentage of regular pay) 1s available for a set number of
weeks, and then pay ceases completely

Another problem concerns health msurance Since
health msurance 1s usually obtained through employers in
the United States, the loss of employment has far-reaching
consequences for the pregnant woman and for socety
Thus lack of a national policy for guaranteed work leave has
an obvious impact on working women'’s attitudes towards
increased rest in pregnancy, even when that increased rest
1s prescribed for high nisk factors For the woman at high
nisk for preterm birth, a work leave at 28 weeks might be
deemed necessary by her health care providers, but might
not be financially feasible for the woman and her family
For the poor, possibly under-educated woman who 1s
working at a low paying job, an unpaid work leave could
mean the difference between maintaining her home and
becomuing homeless, or the difference between being self-
supporting and relying on the welfare system for support
Legislative action to correct this problem has been pro-
posed in the United States Congress, but has yet to be
approved

Problem areas for this study include the mability to test
for significance due to the small sample size, the lack of a
control group, and the mability to calculate confidence
intervals (also due to small sample size) Of particular con-
cern in this study was the absence of a substantial number
of drug abusing women This was due to the existence of a
separate drug abuse chric Despite these hmitations and
difficulties, the study represents the first attempt to identify
high nsk Iifestyles among inner aty women in the United
States who are known to be at high nisk for preterm birth

The need to expand and replicate these findings 1s
obvious and represents a high prionty for obstetncal and
nursing research, especially in the cohort of women with
the most difficult social circumstances and highest of
adverse perinatal outcomes The potential for nursing to
enhance maternal and infant health with low technology
nursing interventions such as education and counselling,
therefore, 1s an exciting strategy in the management of the
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high nsk chient The assessment, intervention and evalu-
ation of lifestyle changes in the high risk peninatal chent are
an ntegral part of permnatal nursing practice, and could
provide important areas for future nursing research
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