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Abstrac t t 

Caregiverr consequences are the effects of disease, treatment or patients' health, on 
thee lifes, health and well-being of patients' family members or others. We investigated 
thee negative consequences ('burden') for children and caregivers who gave informal 
familyy care to 111 high-risk pregnant women monitored domiciliary or in the hospital 
whoo only received minimal care, and to 51 low-risk pregnant women. We developed a 
questionnairee measuring family burden in terms of household activities and atten-
dance,, worries, professional caregivers' attitudes, caregiver's health status, the impact 
onn caregiver's own life, and effects on children, in the first week of monitoring. The 
primaryy family caregiver was the intended respondent. After optimization, the internal 
consistencyy (Cronbach's alpha = 0.87), construct validity (factor analysis) and clinical 
validityy (comparison of patient groups) were acceptable. The factor structure was inter-
pretable.. Within the high-risk group, differences in family burden between the domicil-
iaryy and in-hospital monitored women were absent. Caregivers of low-risk pregnant 
womenn reported better health, less worries, and less burden of professional caregivers' 
attitudes.. Family burden outcomes in high-risk and low-risk women varied significantly 
byy background characteristics. Differences in family burden between high-risk women 
andd thrombotic patients were not found. Family burden can be measured even in con-
ditionss not considered a 'true' disease, e.g. low-risk pregnancy, or in de-institutional-
izedd minimal care-settings, e.g. domiciliary care. Family burden in pregnancy is on aver-
agee modest but can be substantial in individual families. Several options to integrate 
familyy burden into decision making are discussed. The authors suggest to develop a 
methodologicall framework to integrate non-patient related costs and effects in health-
relatedd decision making. 
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Introductio n n 

Diseasee and treatment often have a major impact on patients' health status and health-
relatedd quality of life. However, patients' health status, disease and treatment may also 
affectt the lifes of others than the patient (e.g. the patient's partner, family, relatives or 
colleagues).. The unfavorable effects that originate from patients' health, disease or 
treatment,, and which affect the lifes of others than the patient are defined family bur-
den,, caregivers' consequences or caregiver involvement.1*2 

Thee effect of disease and treatment on others than the patient has originally been 
studiedd in conditions that have a major impact on the patient's environment Studies in 
agings--»» chronic disease,5-6 mental or psychiatric disease7-8 and pediatrics9*" have 
shownn that disease and treatment may induce a variety of effects on the patients' envi-
ronment,, such as increased care and attendance by the partner or parents, psycholog-
icall strain and distress of the family members due to the patient's behavior, and 
changess in household routines, social and working relationships. These effects may not 
onlyy influence caregivers' quality of life and well-being but also lead to economic 
effects.. Generally, the impact on the patient's environment can be categorized in terms 
off the actual delivery of informal care, attendance and support (i.e. objective burden), 
andd the psychosocial impact of the patient's health status and informal caregiving on 
thee caregivers (i-e subjective burden). 

Moree recently, the interest in the impact of disease and treatment on the patient's 
environmentt has also increased in other clinical fields.1218 Two factors may be respon-
sible.. Firstly, new medical technologies, limited in-patient treatment capacity and the 
desiree to reduce medicalization for principal reasons have encouraged short-stay in-
hospitall care and supported home care ('hospital at home'). However, these strategies 
oftenn result in increased informal family care and attendance.19*20 Secondly, the assess-
mentt of clinical strategies increasingly requires an explicit patient-oriented perspective 
focusingg on secondary outcomes, e.g. quality of life, costs, quality of care and satisfac-
tion. . 

Inn this context, obstetric care offers many opportunities for de-institutionalized 
caree and investigation of the secondary outcomes involved. In the Netherlands, home 
caree and home deliveries in low-risk pregnancies are common whereas high-risk preg-
nantt women are usually attended in the hospital.21 The outcome of two independent 
randomizedd clinical trials comparing conventional in-hospital with domiciliary antena-
tall fetal monitoring in high-risk pregnancies has provided another incentive to obstet-
ricc out-of-hospital care.22-23 Domiciliary monitoring appeared to be the preferred strat-
egyy from the societal perspective.24 Yet, it is unclear whether this conclusion also holds 
iff family burden is formally taken into account. If the family burden of in-hospital mon-
itoringg is larger than the family burden of domiciliary monitoring, then the societal pref-
erencee for domiciliary monitoring sustains. Alternatively, if the family burden of domi-
ciliaryy monitoring is substantial, then this disadvantage should be balanced against the 
apparentt benefits. 



^^m^t^i ^^m^t^i 

Wee investigated the family burden of high-risk pregnant women who participated in one 
off these trials and in a reference group of low-risk pregnant women who were conven-
tionallyy attended by community midwives. At the onset of the study, no questionnaire 
existedd measuring family burden in specific obstetric situations. We developed a bur-
denn questionnaire from the concept of burden as if it were a secondary 'health' out-
come,, i.e. exclusively measuring the burden of informal caregiving and the psychoso-
ciall impact to the family or others in an obstetric context. This paper has three aims: 
firstly,, to describe the development and validation of the questionnaire; secondly, to 
comparee the outcomes of family burden in high-risk and low-risk pregnancies using this 
questionnaire;; and finally, in view of the findings, to discuss the role of family burden in 
relationn to individual and societal decision making. 

Method s s 

Background Background 
Twoo groups of pregnant women were selected in which different degrees of family bur-
denn could be expected: a group of high-risk pregnant women who entered a random-
izedd clinical trial and a reference group of healthy low-risk pregnant women. 

Thee high-risk women entered a randomized clinical trial between September 1992 
andd June 1994. They were allocated to conventional in-hospital monitoring (antenatal 
fetall cardiotocography) or to domiciliary monitoring (antenatal fetal monitoring by 
portablee cardiotocography). The clinical protocol and selection criteria have been 
reportedd elsewhere.23,24 In-hospital monitoring consisted of hospitalization and daily 
monitoringg as long as the pregnant women were at high risk. During hospitalization, 
householdd activities and parental care were transferred to the partner or others. 
Womenn allocated to domiciliary monitoring were visited and monitored daily at home 
ass long as they were at high risk. To enhance safety, a detailed checklist prescribed 
whenn to contact the hospital (24 hours service). Domiciliary monitored women without 
aa bed rest advice were allowed only minor household activities. Those with a bed rest 
advicee (63%) had to transfer household activities and parental care to the informal 
caregivers.. In case informal care was overtly insufficient, professional home help could 
bee requested. 

Thee second group, a cohort of uncomplicated low-risk pregnant women, was under 
routinee obstetric surveillance by community midwives. Between February 1993 and 
Junee 1994, they were invited by their own midwives to participate voluntarily as 
'healthy'' controls for the high-risk group. 

Ass the questionnaire used Dutch, only families of low-risk and high-risk pregnant 
womenn who sufficiently understood Dutch could enter this study. 

FamilyFamily caregiver 
Inn many households, the pregnant woman's partner is the obvious candidate for being 



FAMILYY BURDEN IN OBSTETRIC CARE 

thee most significant family caregiver. Clearly, this may vary between households, par-
ticularlyy in a study group with an above-average share of ethnic women. At study entry, 
participatingg women were asked to designate one person from their family or acquain-
tancess who at that moment contributed most significantly to the household activities, 
attendancee or care. The primary or most significant family caregiver as a proxy for the 
familyy was the intended respondent of the questionnaire. Family caregivers were asked 
too respond to the questionnaire described below within one week or before the onset 
off the delivery. 

FamilyFamily burden questionnaire 
Ass no validated questionnaire existed suitable to pregnant women in a minimal care 
settingg who otherwise felt healthy, a specific family burden questionnaire was devel-
oped.. The aim of the questionnaire was to measure the consequences to the family or 
otherss of high-risk and, in this case, low-risk pregnancies. The questionnaire should be 
applicablee to all potential primary caregivers and all pregnancies regardless of risk sta-
tus.. Family burden was treated as a secondary 'health' outcome in a hierarchical analy-
sis,, i.e. only the negative consequences ('burden') of informal caregiving and the psy-
chosociall impact to the family were considered irrespective of any related benefits in 
thiss setting. 

Thee content of the questionnaire was derived from obstetric and other literature on 
thee burden of disease and treatment as perceived by patients' partners,1*25 and from 
systematicallyy collected opinions of obstetricians and midwives on family and caregiver 
burdenn as the result of pregnancy, hospitalization or being at high risk. The concept and 
syntaxx of the questionnaire were obtained from the Dutch Caregiver Involvement Eval-
uationn Questionnaire, a validated questionnaire developed to measure family burden in 
psychiatricc disease.26,27 

Thee questionnaire was structured into six predefined domains (44 items), viz.: 
householdd activities and attendance (11 items), worries about the pregnancy, fetal and 
maternall health (5 items), professional caregivers' attitudes (7 items), caregiver's phys-
icall and mental health (8 items), impact on caregiver's own life (5 items), and the bur-
denn on children, if any, as judged by the primary caregiver (8 items). The domains, 
items,, and response levels are shown in Appendix A. Added were 15 items describing 
thee primary caregiver's characteristics. 

Primaryy caregivers were asked to compare their current situation relative to their 
ownn situation one week earlier. However, household activities and attendance were 
comparedd to the month preceding the high-risk status to capture the high-risk related 
change. . 

QuestionnaireQuestionnaire management 
Questionnairess were returned in a postage free envelope. Caregivers who did not 
respondd in due time were reminded once. Family caregivers who did not respond after 
thee reminder and caregivers who did not respond before the onset of tabor were con-
sideredd non-respondent. 



Analysis Analysis 
Dataa were analyzed in two stages. Firstly, the internal consistency (homogeneity) and 
constructt validity of the questionnaire were determined. Item responses were analyzed 
ass numerical equidistant scores, a higher score implying more burden. Internal consis-
tencyy was investigated by conventional reliability analysis (RA) on the data of the high-
riskk group and subsequently compared to the reliability outcomes of the low-risk group. 
Cronbach'ss as & 0.70 were considered favorable. Construct validity was investigated by 
principall component analysis (PCA) after orthogonal (Varimax) rotation, using the 
responsess of the high-risk group on the original 44 items. PCA outcomes were consid-
eredd successful if the factor loadings after axes rotation exceeded 0.40, if the commu-
nalitiess (i.e. the proportion of variance of an item accounted for by the common princi-
pall components) and the proportion of variance explained were acceptable, and if the 
principall components could be interpreted. 

Inn the second stage, family burden scores were obtained by aggregating individual 
itemm scores to sumscores (transformed into 0 to 100 scores), guided by the RA and PCA 
resultss obtained in the first stage. Clinical validity of the questionnaire was assessed by 
comparingg the burden scores in three patient groups: high-risk vs. low-risk pregnant 
women,, domiciliary vs. in-hospital monitored high-risk pregnant women, and high-risk 
pregnantt women vs. patients treated for deep venous thrombosis. 

Too assess clinicial validity, the following hypotheses were generated. When com-
paringg the family caregivers of low-risk versus high-risk women, we hypothesized fam-
ilyy burden in the low-risk group to be equal to or lower than the family burden in the 
high-riskk group. No differences in the burden of household activities and attendance 
weree expected, except in families with children and/or full-time employed caregivers. 
Psychosociall burden was expected to be less in the low-risk group. 

Withinn the high-risk group, we expected differences in professional caregivers' atti-
tudess between domiciliary and in-hospital monitored women, as hospital care generally 
iss less personal than home treatment. Differences in the burden of household activities 
andd attendance were only expected in families with children and/or full-time employed 
caregivers. . 

Wee did not expect to find differences in burden between the caregivers of high-risk 
womenn and those involved in the care of patients treated for deep venous thrombo-
sis.288 Both conditions are acute and, if properly treated, relatively mild; patients need 
onlyy minimal care provided in a hospital-at-home care setting during a relatively short 
treatmentt period. 

Categoricall variables were tested with x2 or Fisher's exact test. Continuous vari-
abless were tested with Student's t-test or the F-test statistic. Skewed data were tested 
withh the Mann-Whitney U Test if log transformation did not correct skewness success-
fully.. Comparisons between patient groups were investigated with analysis of variance 
(ANOVA).. The effects of background characteristics on family burden scores were inves-
tigatedd with univariate analysis and multiple linear regression analysis. A two-tailed 
pp < 0.05 was considered a significant difference. Due to incomplete response, the total 
numberr of questionnaires analyzed may show small differences across analyses. 

::tÉ»Êfi i 
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Result s s 

PregnantPregnant women and family caregivers 
Thee study was open to the primary caregivers of 150 consecutive high-risk pregnant 
womenn who had been invited to participate in the clinical trial. Eighteen families were 
excludedd from the the family burden study (but not from the trial) because of language 
difficulties.. The questionnaire was distributed to 60 primary caregivers in the in-hospi-
tall monitoring group and 72 in the domiciliary monitoring group, of whom 49 (82%) and 
622 (86%) caregivers, respectively, responded. In the low-risk group, 65 primary care-
giverss received the questionnaire of whom 51 (79%) responded. Response rates did not 
differr among these groups (p=o.so). Caregivers' employment status differed signifi-
cantlyy by group (Table 1). The significant difference in gestational age reflected risk sta-
tus. . 

AnalysisAnalysis of questionnaire 
Forty-fourr items (111 questionnaires) were entered into a principal component analysis 
(PCA).. The initial 6 principal component model (lowest eigenvalue 1.9, 58.2% of vari-
ancee explained) showed 3 items with negative factor loadings, 3 items with low factor 
loadings,, and 6 items with low communalities. The items referring to the impact on 
caregiver'ss own life domain (items 36 to 40) did not load on one principal component. 
Fivee principal components corresponded to the predefined domains. The 6th principal 
componentt had no clear interpretation. Cronbach's a of the 44-item questionnaire was 
0.866 with mean (SD) item-total correlations of 0.35 (0.15). RA on the predefined 
domainss identified six items with low item-total correlations. Cronbach's as of all pre-
definedd domains were satisfactory except for the impact on caregiver's own life domain 
(Cronbach'ss a = 0.47). 

Too increase performance, two items were transferred to another domain following 
thee PCA results. Four items that underperformed in both the PCA and the RA were 
removed.. Consequently, the proportion of variance explained increased to 61.8%. The 
6thh component, showing acceptable communalities and factor loadings, had no clear 
interpretation.. The resulting 40-item questionnaire showed acceptable PCA (Table 2) 
andd RA outcomes (Table 3). The homogeneity of the impact on caregiver's own life 
domainn (items 22, 36 to 39) did not improve. 

RAA applied to the data of the independent low-risk group (full scale Cronbach's 
aa = 0.85) supported the homogeneity results of the high-risk group. Both groups dis-
playedd the same suboptimal items. In both, the individual domains were homogeneous 
exceptt for the impact on caregiver's own life (Cronbach's a = 0.48), that was excluded 
fromm further analysis. Three items typical of high-risk were suboptimal in the low-risk 
groupp (items 15,20 and 22). 



Low-riskk High-risk p value 

Characteristic ss of pregnan t women 
Meann (SD) age (years) 
Caucasiann ethnicity 
Educationall level 

Primaryy school 
Secondaryy or high school 
Collegee or university 

Gestationall age 
<< 37 wks 
38-<< 41 wks 
>> 42 wks 

Bedd rest indication* 
Characteristic ss of women' s household s 
Childrenn in household 
Caregiver'ss household memberst 

1 1 

2 2 

^ 3 3 
Characteristic ss of famil y caregive r 
Relatedd to pregnant woman 

Partner r 
Parent t 
Other r 

Sexx (% male) 
Meann (SD) age (years) 
Educationall level 

Primaryy school 
Secondaryy or high school 
Collegee or university 
Other r 

Employmentt status 
None e 
Partiall (< 32 h/wk) 
Fulll (> 32 h/wk) 

Caregiverr and pregnant woman share 
samee household 
Caregiverr has prior experience with pregnancy 

n=si i 

29.77 (4.8) 
66% % 

2 % % 

7 2% % 

2 6% % 

6 2% % 

38% % 

- § § 
n.a. . 

in-hospital l 
n=49 9 

29.88 (4.7) 

59% % 

8% % 
69% % 
2 2% % 

5 1% % 

2 9% % 

2 0% % 

7 1% % 

domiciliar y y 
n=62 2 

29-99 (5-3) 
47% % 

2 % % 

8 1% % 

1 8% % 

44% % 
34% % 
2 3% % 

63% % 

0.97 7 
0.12 2 

0.37 7 

<O.01 1 

0.34 4 

49% % 41% % 42% % 0.66 6 

2 % % 

43% % 

55% % 

8 2% % 

4% % 
1 4% % 

9 0% % 

32.22 (5.0) 

--
5 1% % 

43% % 
6% % 

2 4% % 

2% % 

75% % 

88% % 

45% % 

8% % 

49% % 
43% % 

84% % 
4% % 

1 2% % 

84% % 

33-44 (6.5) 

9% % 
56% % 
2 9% % 

7% % 

2 7% % 

2% % 

7 1% % 

8 0% % 

43% % 

1 0% % 

37% % 
53% % 

7 1% % 

1 5% % 

1 4% % 

74% % 
35-00 (9.5) 

8% % 

59% % 
2 3% % 

1 0% % 

37% % 
11% % 

5 2% % 

77% 77% 
37% % 

0.32 2 

0.22 2 

0.10 0 

0.44 4 

O.18 8 

0.04 4 

O.31 1 

O.67 7 

** Unknowns were excluded. 
tt Including the primary caregiver. 
** Defined either as strict bed rest or bed rest with 45 minutes get off. 
§§ Women with gestational age > 42 weeks are always high-risk. Gestational age < 37 weeks compared to 

gestationall age 38-<4i weeks is statistically not significant (p=o.75, Fisher's exact test). 

Tablee 1. Characteristics of women and primary caregivers at study entry* 
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Itemm numberf h2t F-i F-2 F-3 F-4 F-5 F-6 

42.. Lack of appetite 
43.. Difficulties sleeping 
44.. Keep up at school 
45.. Afraid 
46.. Absent from school 
47.. Being a nuisance 
48.. Play less 
49.. Lodged with others 
11.. Attending child(ren) 
12.. Attending child(ren) is burdening 

2.. Preparing meals 
3.. Preparing meals is burdening 
5.. Household activities 
6.. Household activities is burdening 
8.. Clothing and laundry 
9.. Clothing and laundry is burdening 

13.. Accompanying to antenatal clinic 
14.. visit woman in hospital 
15.. Is item 13 or 14 burdening 
28.. Headache 
29.. Sore muscles 
30.. Lack of appetite 
31.. Difficulties sleeping 
32.. Nervousness, tension 
33.. Depressed mood 
35.. Strongly tired 
20.. Wake up at night 
34.. Quickly irritated 
16.. Safety 
17.. Quality of care 
18.. Health 
19.. Course of pregnancy 
22.. Stresses 
21.. Contact with caregivers 
23.. Caregivers interested 
24.. No information 
25.. Planning of care 
26.. Take seriously 
27.. Cannot be reached 
40.. Number of contacts 
39.. Relation changed 
36.. Own activities 
37.. Pregnancy is burdening 
38.. Solely responsible 

83 3 
85 5 
64 4 
84 4 
71 1 
84 4 
84 4 
75 5 
57 7 
66 6 
62 2 
62 2 
58 8 
75 5 
71 1 
77 77 
-§ § 
-§ § 
37 7 
56 6 
39 9 
52 2 
66 6 
63 3 
55 5 
57 7 
58 8 
52 2 

63 3 
53 3 
73 3 
69 9 
46 6 
-§ § 
62 2 

57 7 
51 1 
65 5 
62 2 

-§ § 
58 8 
44 4 
35 5 
42 2 

.89 9 

.90 0 

79 79 
9 9 

.83 3 

.90 0 

-91 1 
.82 2 

4 4 
4 4 

--
--
--
--
--
--
--
--
--
--
--
--
_ _ 
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--

--
--
--
--
--
--
--
--

9 9 
4 4 
2 2 
1 1 
2 2 

.80 0 

.82 2 

.84 4 
--
--
.42 2 

--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--

--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
.56 6 

7 7 
.66 6 

4 4 
7 7 

.64 4 

.61 1 

9 9 
4 4 

--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--

--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
.76 6 
.62 2 
76 6 
79 79 
3 3 

--
--
--
--
--
--
--

50 0 

--
--
--

--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--

3 3 
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--

3 3 
2 2 

5 5 
4 4 

73 3 
--
--
--
--
--

--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--
--

5 5 
--
--
--
--

8 8 
--
--
--
--
--
--
--

5 5 
53 3 

1 1 
9 9 

** Factor loadings after orthogonal rotation (Varimax) of axes, based on data of the high-risk pregnancies. 
Onlyy factor loadings > 0.40 are displayed. Missing data were deleted pairwise. 61.8% of total variance is 
explainedd (lowest eigenvalue: 1.62, explaining 4.1%). 

tt The item numbers refer to Appendix A 
** Communality (h2) is the proportion of variance of an item accounted for by the common principal 

components. . 
§§ Item removed in analysis. 

Tablee 2. Principal component analysis* 



Subscale e Itemss Cronbach's Item-total correlation a if item deleted 
(n)) a mean (sd) [range] mean (sd) [range] 

l .. Burden on children 
2.. Household activities 
3.. Health status 
4.. Worries 
5.. Professional caregivers' attitudes 

Fulll scale (1-5) 
Otherr itemst 
Fulll scale* 

8 8 

9 9 
9 9 
4 4 
5 5 

35 5 
5 5 

40 0 

.96 6 

.86 6 

-85 5 
.84 4 

.87 7 

9 9 
.88 8 

.855 (.06) [.73 to .90] 
.611 (.12) [.35 to .74] 

.577 (.10) [.44 to .73] 
88 (.09) [.57 to .78] 
77 (-05) [-50 to .64] 

.400 (.13) [.20 to .64] 
.366 (.09) [.24 to .47] 

99 C«) [.20 to .65] 

55 Coo) I.95 to .96] 
.844 (.01) [.83 to .86] 
.833 (.01) [.81 to .85] 
.800 (.04) [.76 to .84] 

55 (-02) [.73 to .77] 

.866 (.00) [.86 to .87] 

33 C05) [.48 to .62] 
.888 (.00) [.87 to .88) 

** Final results based on the data of the high-risk pregnancies, 
tt Items 22, 36 to 39. 
%% Including other items. 

Tablee 3. Reliability analysis* 

FamilyFamily burden outcomes 
Usingg the 35-item five domain questionnaire, the burden on children and household ac-
tivitiess did not differ significantly between the low-risk and the combined high-risk 
group,, as expected (Table 4). The burden of professional caregivers' attitudes, care-
givers'' health, and worries was significantly higher in the high-risk group. Comparing 
familyy burden between the domiciliary and in-hospital monitored high-risk women did 
nott show significant differences, as hypothesized. No significant differences in burden 
weree found between the high-risk women and thrombotic patients at one week after 
studyy entry, as expected (Table 5). Table 4 and 5 support the clinical validity of the ques-
tionnaire. . 

Domain n 

Low-risk k 

Meann (SD) sumscores* 

High-risk k 

in-hospitall at home total 

pp values 

In-hospitall Low-risk vs. 
vs.. at home high-risk 

Burdenn on children 14 (16) 
Householdd activities 22 (11) 
Healthh status 16 (17) 
Worriess 24 (27) 
Professionall caregivers' 
attitudess 20 (21) 

144 (19) 

288 (20) 

255 (22) 

366 (25) 

111 (16) 

299 (18) 

222 (16) 

422 (28) 

133 (18) 

288 (19) 

233 (19) 

400 (27) 

3 3 
.48 8 

.85 5 

.24 4 

0.46 6 
0.11 1 

0.02 2 

<0.001 1 

288 (22) 26 (20) 27 (21) .68 8 0.04 4 

** Scores were transformed to a 0 to 100 scale, a higher score implying higher family burden. 

Tablee 4. Comparison of burden in low-risk and high-risk pregnant women 
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Domainn Standardized sumscores (mean [SD]) 

High-riskk pregnant women Thrombotic patients 
(0=27)) (n=23) 

Burdenn on children 12 (20) n.a.t 
Householdd activities 25 (19) 23 (18) 
Healthh status 23 (20) 14 (14) 
Worriess 30 (23) 27 (18) 
Professionall caregivers' attitudes 33 (23) 25 (16) 

** Questionnaires distributed at one week after study entry. 
*** Scores were transformed to a o to 100 scale, a higher score implying higher family burden. 
tt Burden on children not recorded because of low relevance in this patient group. 

Tablee 5. Family burden scores in two patient groups* 

DeterminantsDeterminants of family burden 
Thee burden outcomes were significantly influenced by household, caregiver, risk, and 
characteristicss of the fetal monitoring policy (Table 6 and Table 7). Caregivers of high-
riskk women, compared to low-risk women, reported higher burden, particularly regard-
ingg household activities, professional caregivers' attitudes and, to a lesser extent, wor-
ries.. Within the high-risk group, caregivers of in-hospital monitored women reported a 
higherr burden on children. The burden resulting from increased household activities, 
worries,, health status and professional caregiver's attitudes did not differ between the 
caregiverss of women monitored at home as compared to those of the women monitored 
inn the hospital. 

Thee burden in low-risk and high-risk families, was also affected by household and 
caregiverr characteristics. The burden was lower in families without children, an effect 
onlyy significant regarding household activities. In families who received professional 
homee help, burden of household activities and professional caregivers' attitudes was 
higher,, whereas the burden of health of health and worries was lower, though never 
significant.. Gestational age had no effect on burden (details not shown). Caregivers of 
non-whitee women were significantly more worried. Fully employed caregivers had more 
burdenn of household activities but were also more healthy. 

Discussio n n 

Wee investigated the negative consequences (burden) of pregnancy incurred by the 
informall caregivers of pregnant women. A five domain 40-item questionnaire showed 
satisfactoryy psychometric properties and interpretable burden outcomes. Independent 
analysiss of the high-risk and low-risk group indicated a rather low homogeneity of the 



Backgroundd variables Burden domain 

Burdenn on Household Health status Worries Professional 
childrentt activities caregivers' 

attitudes s 

Constantt 24.5 (p < 0.001) 20.1 (p < 0.001) 21.8 (p < 0.001) 31.2 (p < 0.001) 21.7 (p < 0.001) 
Relationshipp to 

pregnantt woman 
(otherr than partner) 

Professionall home help 

Employmentt status 

(fulll time) 

Caregiver'ss sex 

(female) ) 

Ethnicc background 

(non-caucasian) ) 

Caree setting (hospital) 

Riskk status (high-risk) 

Childrenn (presence of 

children) ) 

R2a a 

-13.66 (p=0.20) 

6.55 (p=0.25) 

-3.44 (p=o.36) 

20.11 (p=o.o8) 

7.88 (p=0.05) 

9.11 (p=0.02) 

n.a. . 

n.a. . 

0.23 3 

-14.11 (p=o.04) 

3.77 (p=o.57) 

10.44 (p=o.oi) 

19.11 (p=0.02) 

-5.66 (p=o.i7) 

-3.99 (p=o.3i) 
n.a. . 

14.55 (p < 0.001) 

0.17 7 

0.11 (p=o.99) 

-4.33 (p=o.53) 

-8 .22 (p=o.07) 

-0.55 (p=o.95) 

5.33 (p=0.24) 

6.66 (p=o.i2) 

n.a. . 

3.00 (p=o.45) 

0.05 5 

2.44 (p=o.8o) 

-9.99 (p=o.26) 

-3.88 (p=o.49) 

-1.22 (p=o.9i) 

19.66 (p=o.oi) 

-2.66 (p=0.62) 

n.a. . 

6.33 (p=o.2o) 

0.19 9 

-21.00 (p=o.oi) 

12.00 (p=0.12) 

3.33 (0=0.54) 

16.22 (p=o.09) 

-0.44 (p=o.93) 

2.11 (p=o.67) 

n.a. . 

5.99 (p=0.20) 

0.06 6 

Thee table displays the unstandardized coefficients of linear regression analysis and the associated 
p-values.. Professional home help is a continuous variable, the other variables are dichotomized (0-1; within 
parenthesess the characteristic if the background variable equals one). 
n.a.:: not applicable 
** Scores were transformed to a 0 to 100 scale, a higher score implying higher burden. 
tt In households with at least one child. 

Tablee 6. The effect of background variables on burden: households of domiciliary ver-
suss in-hospital monitored high-risk women* 

impactt on caregiver's own life, a finding supported by caregiver involvement in psychi-
atry.27 7 

Thee comparison of family burden in three patient groups, using the same question-
naire,, yielded interpretable results. The burden in high-risk women was significantly 
largerr than in low-risks, as expected, except for the burden on children and the burden 
off household activities. Probably, household activities were already shared before the 
womenn became high-risk and may also have been shared in a non-pregnant situation. 
Thee heterogeneity in household routines and role patterns may have increased statisti-
call variance. Alternatively, the burden in third trimester low-risks actually may have 
beenn greater than we hypothesized. 

Withinn the high-risk group, burden did not differ significantly between the care-
giverss of domiciliary and in-hospital monitored women. The majority of domiciliary 
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Backgroundd variables Burden domain 

Burdenn on Household Health status Worries Professional 
childrentt activities caregivers' 

attitudes s 

Constantt 28.8 (p < 0.001) 15.1 (p < 0.001) 21.0 (p < 0.001) 19.4 (p=o.ooi) 16.9 (p=o.ooi) 

Relationshipp to 
pregnantt woman 
(otherr than partner) -4.3 (p=o.37) -8.6 (p=o.o6) 5.0 (p=o.33) 12.5 (p=o.o6) -6.2 (p=o.3i) 

Professionall home help i.4(p=o.77) 6.8 (p=o.22) -9.3 (p=o.i2) -9.0 (p=o.26) 8.6(p=o.23) 
Employmentt status 

(fulltime)) -i.4(p=o.63) 4.9 (p=o.n) -10.3 (p=o.oo3) -7.4 (p=o.o9) i.4(p=o.74) 
Caregiver'ss sex 

(female)) 12.2 (p=o.02) 9.1 (p=o.09) -7.7 (p=o.i9) -13.1 (p=o.09) 2.5 (p=o.72) 
Ethnicc background 

(non-caucasian)) 5.6 (p=o.o6) -1.0 (p=o.75) 2.6 (p=o.43) 21.3 (p < 0.001) -3.4 (p=o.39) 
Caree setting 

(hospital)) n.a. n.a. n.a. n.a. n.a. 
Riskk status (high-risk) 0.5 (p=o.8s) 10.4 (p < 0.001) 2.1 (p=o.48) 6.7 (p=o.o9) 9-1 (p=o.oi) 
Childrenn (presence 

off children) n.a. 6.2 (p=o.04) 7-3 (p=o.03) 11.7 (p=o.oo7) 6.6 (p=o.09) 
Rzaa 0.15 0.12 0.10 0.28 0.05 

Thee table displays the unstandardized coefficients of linear regression analysis and the associated 
p-values.. Professional home help is a continuous variable, the other variables are dichotomized (0-1; within 
parenthesess the characteristic if the background variable equals one). 
n.a.:: not applicable. 
** Scores were transformed to a 0 to 100 scale, a higher score implying higher burden. 
tt In households with at least one child. 

Tablee 7. The effect of background variables on burden: households of low-risk versus 
high-riskk women* 

monitoredd women had bed rest and those without bed rest had to minimize household 
activities.. Hence, irrespective whether women were monitored in the hospital or at 
home,, the primary caregiver had to take over almost all household activities. The het-
erogeneityy in role patterns and shared responsibilities might further add to insignifi-
cance.. Actual obstetric management might also explain why no significant differences 
weree found within the high-risks group. When low-risk women gradually develop into 
high-risk,, expectant management, rules of life, and increased obstetric surveillance are 
appliedd until a high-risk condition is diagnosed. Until then, women remain low risk. 
Hence,, before a pregnancy becomes high risk, caregiving and burden may already have 
increased. . 

Itt is well-known that family burden in chronic and psychiatric disease may be sub-



stantial.. Our results show that family burden is also present and measurable in condi-
tionss not considered a 'true' disease (e.g. pregnancy) or in hosptal-at-home care set-
tings.. Even fully uncomplicated low-risk pregnancies generate some (measurable) fam-
ilyy burden. The high variability in burden in all groups suggests that specific non-health 
relatedd factors in individual families, e.g. the presence of children in the household, 
employmentt status of the caregiver, or heterogeneous role patterns are important when 
familyy burden is evaluated. 

Despitee the satisfactory performance in the context studied, the questionnaire may 
needd adaptation in other situations. Firstly, in our study, only one primary caregiver was 
invitedd as respondent, as is predominantly the case in many settings. Evaluating the 
burdenn experienced by the primary caregiver will capture existing family burden. If sev-
erall caregivers provide informal care, our approach systematically underestimates total 
burden.. In that case, the informal family care manager may be a suitable proxy for other 
caregiverss or the convergence of family burden accross caregivers and households may 
bee examined. 

Secondly,, we did not include indicators of coping. Actual informal caregiving (objec-
tivee burden) might differ from the psychosocial impact which results from the interaction 
off burden with coping abilities. Caregivers who succesfully cope with burden may sub-
jectivelyy experience little burden even if the family caree demands objectively are high. 

Thirdly,, when measuring family burden, we focussed exclusively on the unfavorable 
aspectss of caregiving and the social impact. However, domiciliary monitoring may not 
onlyy be burdening but also offer 'precious' rewards, e.g. 'being together', 'a more inti-
matee relationship', or 'growing together towards the delivery'. Furthermore, as a preg-
nancyy often is a shared decision and being pregnant is not considered a 'true' disease, 
manyy partners-caregivers may perceive informal care not as a burden but as an inher-
entt family obligation. Hence, the beneficial aspects of family caregiving or the setting 
mayy have biased the burden outcomes.2931 We deliberately separated family burden 
fromm family rewards as both are different outcomes of the informal caregiving process, 
eachh originating from a different psychological process.2933 

Thiss raises the challenging question how to incorporate family burden and rewards 
intoo one comprehensive evaluation framework. Our study showed that domiciliary mon-
itoring,, ignoring family burden, significantly reduced the costs.2224*34 Several options 
existt to manage the non-patient related outcomes, e.g. family burden or rewards. One 
optionn - ignore family burden for being too difficult to measure - is unrealistic, as sev-
erall family burden studies have already shown its feasibility.35 

AA second option is that family burden should be omitted for reasons of principle. 
Bothh the clinical perspective (Hippocratic oath) and the health policy perspective 
requiree that patient management as a principle should be based only on the patients' 
health-relatedd interests and, within limits, not on the interests of others, i.e. non-
patients.. Though attractive from the policy perspective, this approach may lead to 
biasedd societal decision making if patients' health-related outcomes between strate-
giess are about equal but family burden varies considerably,36 an issue often relevant in 
hospital-at-homee strategies. 
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Anotherr option is to interpret family burden not as an outcome but as a determinant of 
healthh status or costs. Hence, family burden is indirectly accounted for in the health-
relatedd outcomes or costs, respectively. Adding family burden would then imply double-
counting. . 

Thee final option is to incorporate family burden in decision making. If the family 
burdenn associated with domiciliary monitoring does not exceed the family burden with 
in-hospitall monitoring, then the societal preference for domiciliary monitoring is unal-
tered.. However, if the family burden of domiciliary care proves larger than in-hospital 
care,, the cost advantage of domiciliary monitoring has to be balanced against higher 
familyy burden. The evaluation might become even more complex when the family 
rewardss of informal care are considered. 

Ann extension of this approach is to include family burden and rewards into cost-
effectivenesss analysis. This option may be defended both in societal decision making 
(alll costs and effects throughout the entire society should be considered,36,37 including 
thee burden incurred by family caregivers and the rewards that accrue to them), as well 
ass from an individual perspective (family burden and rewards may influence which 
strategyy women or families prefer). The outcome may be that a hospital-at-home pro-
gramm is burdening but not necessarily undesirable. 

Howw the non-patient effects may be integrated in decision making is currently 
debated.38-400 One approach is to value burden in a trade-off with money (the so-called 
contingentt valuation technique41'43) and add the valuation to the direct non-medical 
costs.. The valuation of time spent to informal care and the contingent valuation of fam-
ilyy burden might differ accross caregivers and families, particularly if caregivers spent 
timee to informal care but perceive the family care as a family obligation without incur-
ringg any burden, i.e. yielding zero-priced burden. Contingent valuation may also be 
usedd to value 'precious' family rewards and subtract the valuation from the costs. Alter-
natively,, family burden may be measured by caregivers' health-related quality of life36,44 

andd added to the patients' health-related effects after an appropriate weighing of 
patients'' and non-patients* outcomes. Our questionnaire may serve as the basis for 
bothh options. 

Thee role of burden and rewards of informal family care in decision making still 
awaitss methodologie investigation. We propose four topics for further research. Firstly, 
parallell to developments in health-related quality of life research, the concept of objec-
tivee versus subjective burden needs elaboration. The case of multiple caregivers with 
sharedd responsibilities may be further examined. Secondly, does hospital-at-home 
homee care deliver family rewards alongside family burden, and are caregivers prepared 
too trade-off different attributes of family burden and rewards? Thirdly, should family 
burdenn and rewards be included in cost-effectiveness analysis, and if yes, how? Finally, 
doo patients adjust treatment preferences or valuations when family burden and rewards 
aree considered? 

Thee 'patient gets all'-approach that focuses on the patient as the only recipient has 
dominatedd societal and individualized decision making. A full societal perspective, fam-



ilyy altruism, and patients' preferences may justify a departure from this conventional 
approachh both from the theoretical point of view, as well as from the health policy per-
spective,, in certain circumscribed conditions. 
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Appendi xx A. Famil y Burde n Questionnair e 

Domainss and items Response level* 

HouseholdHousehold activities and attendance 
Itemm l * Pregnant woman usually prepares meals? D 
Itemm 2 Preparing meals? A 
Itemm 3 Preparing meals perceived as burdensome? A 
Itemm 4* Pregnant woman usually does daily household activities? D 
Itemm 5 Daily household activities? A 
Itemm 6 Daily household activities perceived as burdensome? A 
Itemm 7* Pregnant woman usually does clothing and laundry? D 
Itemm 8 Clothing and laundry? A 
Itemm 9 Clothing and laundry perceived as burdensome? A 
Itemm IO* Pregnant woman usually attends and cares for child(ren)? D 
Itemm l i Attending or caring for child(ren)? A 
Itemm 12 Attending and caring for children) perceived as burdensome? A 
Itemm i3t Accompanying pregnant woman to antenatal clinic? A 
Itemm i4t Visiting pregnant woman in the hospital? A 
Itemm 15 Accompanying pregnant woman to antenatal clinic, 

orr visiting pregnant woman in the hospital, perceived as 
burdensome?? A 

Worries Worries 
Itemm 16 Worried about safety of pregnancy? A 
Itemm 17 Worried about quality of care? A 
Itemm 18 Worried about maternal and fetal health? A 
Itemm 19 Worried about course of pregnancy? A 
Itemm 20 Wake up at night due to worries? A 

ProfessionalProfessional caregivers' attitudes 
Itemm 2it Family caregiver has contact with caregivers? A 
Itemm 22§ Stresses and strains between caregiver and pregnant woman? A 
Itemm 23 Professional caregivers are interested? B 
Itemm 24 Professional caregivers do not give information? B 
Itemm 25 Professional caregivers discuss planning of care? B 
Itemm 26 Professional caregivers take family caregiver seriously? B 
Itemm 27 Professional caregivers cannot be reached? B 

-t24 4 
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Domainss and items Response level* 

Caregiver'sCaregiver's health status 
Itemm 28 Headache? C 
Itemm 29 Sore muscles? C 
Itemm 30 Lack of appetite? C 
Itemm 31 Difficulties sleeping? C 
Itemm 32 Nervousness, tension? C 
Itemm 33 Depressed mood? C 
Itemm 34 Quickly irritated? C 
Itemm 35 Strongly tired? C 

ImpactImpact on caregiver's own life 
Itemm 36§ Opportunities to pay attention to own activities? A 
Itemm 37§ Pregnancy is burden for family caregiver's own life? A 
Itemm 38§ Family caregiver is solely responsible for care and attendance? A 
Itemm 39§ Relation to woman has changed? A 
Itemm 40T Number of contacts with family has changed? A 

BurdenBurden on children 
Itemm 41* Children in woman's household? D 
Itemm 42 Lack of appetite? C 
Itemm 43 Difficulties sleeping? C 
Itemm 44 Keep up with the others at school? C 
Itemm 45 Afraid that something happens to mother? C 
Itemm 46 Absent from school? C 
Itemm 47 Being a nuisance, tedious? C 
Itemm 48 Play less with friends? C 
Itemm 49 Lodged with others? C 

** Five items used for routing purposes only were not entered into the principal component analysis or the 
reliabilityy analysis. 

tt Four items removed following the final results of the principal component analysis or the reliability 
analysis. . 

** The following types of response levels were used: A: never, sometimes, regularly, often, (almost) always; 
B:: strongly disagree, mildly disagree, mildly agree, strongly agree, not applicable; C: not at all, a bit, 
somewhat,, very much; D: yes, no. 

§§ Remaining items. 




