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Abstract

Background: Falls are the commonest cause of minor injuries during pregnancy. However, even apparently minor impact can be
associated with serious obstetric complications, informing the need for hospital utilization. This study is designed to identify predictors
of hospital utilization after maternal falls.

Methods: Using data from the inquiry into accidental maternal falls in Ado — Ekiti Local Government Area 2019 database, we compared
hospital utilization and non-utilization after falls during pregnancy. The Abbreviated Injury Scale (AIS), an anatomical scoring system
of the Association for the Advancement of Automotive Medicine, was employed to rank the injuries from the falls on a scale of 1 (minor)
to 6 (unsurvivable).

Results: Hospital utilization rate was 27%; at least one-tenth of the injuries scored 3 or more on the AlS. Women who were married to
professionals (30.7% versus 16.7%, p = 0.024) and had a family income in the highest quintile (12% versus 6.4%, p = 0.038) were
more likely to seek medical care after a fall during pregnancy. Also, significantly more women visited the hospital when their injury was
rated 4 (4% versus 2%, p = 0.001), especially when it involved the abdomen (22.7% versus 6.4%, p < 0.001). Logistic regression
showed that ‘serious’ AlS score (adjusted odds ratio [AOR]: 7.42; 95% C.I. 2.71 — 20.34, p <0.001), and abdominal involvement (AOR:
3.68; 95% C.I. 1.57 — 8.65, p = 0.003) independently predicted hospital utilization after maternal falls.

Conclusions: Provision of comprehensive and affordable healthcare, targeting women for pre-conceptional education to modify their
perception about falls and providing information to pregnant women about care after falls could improve hospital utilization and reduce

fall-related adverse pregnancy outcomes.
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Introduction
Traumatic maternal injuries occur in 5% to 7.4% of pregnancies from various population-based studies, with falls being the commonest

mechanism of injury [1-3]. These injuries result in hospitalizations in pregnant women, with 37.7% of the hospital admissions ending in
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delivery of the babies [4]. This is because of the increased risk of obstetric (such as ruptured membranes, preterm labor or placental
abruption) and fetal (distress and death) complications associated with the injuries [5-7].

Although non-fatal maternal injuries are the commoner variant, the burden is likely to be under-estimated because they are less severe,
may not need hospitalization and thus, go unreported [1]. However, even relatively minor injuries and impact to the abdomen can result
in enough force to shear placental attachments, causing adverse pregnancy outcomes [8]. Thus, it is pertinent to seek medical care after
injuries in pregnancy, in order to ascertain maternal and fetal well-being. Although the prevalence, hospitalizations and outcomes of more
severe injuries in pregnancy have been documented [6,7,9-11], there are no studies from Nigeria identifying the predictors of hospital
utilization after falls in pregnancy. Understanding the factors that influence healthcare-seeking behavior after maternal falls is essential to

ensuring healthy pregnancies and safe deliveries. This study has been designed to address this knowledge gap.

Methods

This study was a cohort survey that utilized the comprehensive database of the government-approved inquiry into accidental maternal
falls in Ado — Ekiti Local Government Area of Ekiti State 2019, between February 1st and March 31st, 2019. Ethical approval for the study
was obtained from the Ethics and Research Committee of the Ekiti State University Teaching Hospital, Ado — Ekiti, and the National
Primary Health Care Development Agency, Ekiti State (under the Ekiti State Ministry of Health).

The subset of women who reported falls in pregnancy was identified and they constituted the study population. They were stratified into
two groups based on their hospital utilization after the fall. Those who were on medications for hypertension, diabetes or epilepsy during
pregnancy were excluded from the study. This study was conducted in accordance with the Declaration of Helsinki and informed consent
was duly obtained.

Information sought included the socio-demographic variables, household economic structure, pregnancy intention and alcohol use during
pregnancy. The socioeconomic class was calculated after the model by Olusanya et al, with | being the highest and V the least [12]. Also,
the number of falls and the gestational age of the latest fall (if they fell more than once) were noted. The Abbreviated Injury Scale (AIS),
an anatomical scoring system of the Association for the Advancement of Automotive Medicine, was employed to rank the injuries from
the falls on a scale of 1 (minor) to 6 (unsurvivable). The AIS is a representation of the ‘threat to life' associated with an injury and is not
meant to serve as a comprehensive measure of severity [13]. The responses of the women to enquiries about what they did after a fall
were operationalized into ‘went to the hospital,’ if they sought care in a health facility, and ‘did not visit the hospital,' if they did not seek
medical care, or visited faith homes, patent medicine sellers, or traditional birth attendants. This was the dependent variable. The
independent variables were extracted from the other characteristics of the respondents obtained from the database.

The retrieved data was coded into and analyzed using the Statistical Software for the Social Sciences (SPSS) package version 20 (IBM,
Chicago IL, USA). Pearson's Chi-Square was used to test the univariate association of the variables with hospital utilization. Variables
with p-value < 0.05 were included in the multivariate logistic regression model to identify the predictors of hospital utilization after maternal

falls. Confidence intervals were calculated at the 95% level.

Results

Two hundred and seventy-eight healthy women who reported at least a fall during pregnancy were eligible for inclusion in the study
population. Of these, seventy-five (27%) sought care in the hospital after the fall, while 203 (73%) did not.

Table 1 displayed the distribution of the respondents according to their AIS score. Almost half of the women had moderate injuries 135

(48.6%), with 7 (2.5%) of the injuries being severe and 113 (40.6%) ranked as minor.

Table 1. Distribution of Abbreviated Injury Scale (AlIS) scores of the respondents

Injury AIS score Frequency Percent
1 Minor 113 40.6

2 Moderate 135 48.6

3 Serious 23 8.3

4 Severe 7 25

5 Critical 0 0

6 Unsurvivable 0 0
Total 278 100
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Table 2. The socio-demographic, obstetric and trauma characteristics of the respondents

Variables

Maternal age (years)
<35

>35

Level of education

< Secondary

= Secondary

Marital status

Single

Married

Residence

Rural

Urban

Husband’s occupation
Professional

Skilled
Trained/Artisan
Monthly income ($)
<149

150 — 299

300 — 449

450 — 599

2 600
Socioeconomic class
|

Il

1]

\Y

\%

Alcohol consumption in pregnancy
No

Yes

Pregnancy intention
Unwanted

Wanted

Parity

Primiparity

Multiparity
Gestational age at fall
1st trimester

2nd trimester

3rd trimester

Number of falls

1

22

Hospital utilization after maternal fall

No (n = 203) Yes (n = 75)
Number (%) Number (%)
152 (74.9) 60 (80)
51 (25.1) 15 (20)
4(2) 5(6.7)
199 (98) 70 (93.3)
3(1.5) 2(2.7)
200 (98.5) 73(97.3)
83 (40.9) 28 (37.3)
120 (59.1) 47 (62.7)
34(16.7) 23(30.7)
55 (27.1) 13 (17.3)
114 (56.2) 39 (52)
89 (43.8) 31(41.3)
67 (33) 14 (18.7)
27 (13.3) 15 (20)
7(3.4) 6 (8)
13(6.4) 9(12)
28(13.8) 19 (25.3)
55 (27.1) 15 (20)
69 (34) 20(26.7)
48(23.6) 18 (24)
3(1.5) 3(4)
195 (96.1) 69 (92)
8(3.9) 6 (8)
169 (83.3) 60 (80)
34 (16.7) 15 (20)
63 (31) 18 (24)
140 (69) 57 (76)
14 (6.9) 4(5.3)
78(38.4) 28 (37.3)
111 (54.7) 43 (57.3)
134 (66) 55(73.3)
69 (34) 20 (26.7)
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p-value

0.373

0.050

0.508

0.591

0.024*

0.038*

0.094

0.170

0.528

0.252

0.864

0.245
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AIS score

1 94 (46.3) 19 (25.3)

2 95 (46.8) 40 (53.3)

3 10 (4.9) 13(17.3) 00017

4 4(2) 3@

Injured body part

Abdomen 13 (6.4) 17 (22.7) <0.001*
Hands/legs 121 (59.6) 32 (42.7) 0.012*

Others 68 (33.5) 27 (36) 0.696

*significant at p < 0.05.

The socio-demographic, obstetric and trauma characteristics of the respondents are shown in Table 2. The mean age of the women was
30.26 + 4.93 years, with a range of 17 — 49 years. Mothers who utilized the hospital after a fall were significantly in the highest income
quintile (12% versus 6.4%, p = 0.038), and with husbands who were professionals (30.7% versus 16.7%, p = 0.024) compared with those
who did not utilize the hospital. Significantly more women whose injuries were ranked as ‘severe’ (4% versus 2%, p = 0.001), and with
injuries to the abdomen (22.7% versus 6.4%, p <0.001) went to the hospital compared with non-hospital users, while those with injuries
to the extremities (hands/legs) were less likely to use hospital services after a fall (42.7% versus 59.6%, p = 0.012). Both groups were

comparable with respect to age, parity, marital status, gestational age at fall, place of residence and pregnancy intention.

Table 3. Predictors of hospital utilization after maternal falls

Variables Adjusted odds ratio 95% Confidence interval p-value

Husband’s occupation

Professional 1.87 0.92-3.79 0.084
Skilled 0.67 0.31-1.43 0.300
Trained/Artisan 1.00

Monthly income ($)

<149 1.00

150 — 299 0.73 0.35- 156 0.416
300 — 449 1.58 0.70 — 3.58 0.269
450 — 599 247 0.70 — 8.80 0.162
= 600 2.08 0.77 - 5.65 0.150
AIS score

1 1.00

2 221 1.16 - 4.19 0.016*
3 7.42 2.71-20.34 <0.001*
4 5.00 0.98 — 25.53 0.053

Injured body part

Abdomen 3.68 1.57-8.65 0.003*
Hands/legs 0.61 031-121 0.156
Others 1.00

*significant at p < 0.05.

In Table 3, the results of the multivariate logistic regression analysis of the variables significantly associated with hospital utilization are
shown. Independent predictors of hospital utilization following a fall were ‘serious’ AlS ranking (adjusted odds ratio: 7.42; 95% C. I. 2.71

—20.34, p <0.001), and abdominal involvement during the fall (adjusted odds ratio: 3.68; 95% C. I. 1.57 — 8.65, p = 0.003).

Discussion
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This survey is the first to identify the predictors of hospital utilization after falls during pregnancy in southern Nigeria. From our study,
almost nine out of ten injuries (89.2%) were < 3 onthe AIS and 40.6% of the reported injuries were minor, corroborating other studies that
found that falls were the commonest cause of minor injuries during pregnancy, constituting 17 — 39% of trauma-related hospitalizations
and emergency room visits [14—19]. However, with 10.8% of the injuries being serious or severe, the need for hospital visits to at least
confirm fetal and maternal safety cannot be over-emphasized.

Women whose husbands were professionals were more likely to seek medical care after falls in pregnancy. These professionals were
likely to have a greater awareness of the health implications of maternal falls and the financial resources to defray the medical care costs.
This latter suggestion was highlighted by the finding that women whose family income was in the highest quintile sought medical care
after a fall than those in the lowest quintile. This agrees with findings that poor people were less likely to seek care in a health facility
during illness [20—-23]. The implementation of a comprehensive healthinsurance scheme might help to bridge the gap between the wealthy
and the poor in terms of health care access.

As revealed by our study, as the injury severity increases, the proportion of women seeking care in the hospitals also increased. Harland
et al found that nearly 85% of women sought medical care following injuries sustained during pregnancy, with more than two-thirds visiting
an emergency room [1]. Although we found an association between injury severity and health-care-seeking behavior, only 27% of the
women who fell during pregnancy went to the hospital. Women'’s belief systems could influence their perception of the riskiness of their
falls, which by extension can affect their tendency to utilize health services [24]. Preconception perception can be modified through
education with the possibility of improving the healthcare-seeking behavior of the women during pregnancy.

More respondents in the index survey went to the hospital when the injuries involved the abdomen than those who did not. This could be
related to the perceived risks of abdominal injuries in pregnancy with the possibility of negative perinatal outcomes. Finally, our survey
found that the independent predictors of hospital utilization after maternal falls were the severity of injuries sustained and the involvement
of the abdomen during a fall.

While this survey may be limited by its sample size, the effect of this has been mitigated by the use of multivariate logistic regression

analyses. Thus, the results are generalizable to populations of women with similar characteristics to our respondents.

Conclusion

The health-seeking behavior of our pregnant population after accidental falls was influenced by injury-related factors. Although most of
the injuries sustained were less than 3 on the AIS, the occurrence of serious and severe injuries in at least one-tenth of the women
suggests that hospital utilization to ascertain maternal and fetal wellbeing should be encouraged. The more severe the injuries sustained
after a fall, the more the likelihood of hospital utilization, especially when the injuries also involved the abdomen. Targeting women for
pre-conceptional education to modify their perception about falls and providing information to pregnant women about care after falls could

improve hospital utilization and reduce fall-related adverse pregnancy outcomes.

Conflict of interest

The authors declare that there are no competing interests regarding this work.

Funding

The authors declare no funding for this research.

References

1. Harland KK, Saftlas AF, Yankowitz J, Peek-Asa C. Risk factors for maternal injuries in a population-based sample of pregnant women. J Womens Health
2014;23:1033-8.

2. Aufforth R, Edhayan E, Dempah D. Should pregnancy be a sole criterion for trauma code activation: a review of the trauma registry. Am J Surg
2010;199:387-9.

3. Tinker SC, Reefhuis J, Dellinger AM, Jamieson DJ, National Birth Defects Prevention Study. Epidemiology of maternal injuries during pregnancy in a
population-based study, 1997 — 2005. J Womens Health (Larchmt) 2010;19:2211-8.

4. Kuo C, Jamieson DJ, McPheeters ML, Meikle SF, Posner SF. Injury hospitalizations of pregnant women in the United States, 2002. Am J Obstet Gynecol
2007;196:161.e1—-€6.

5. Sperry JL, Casey BM, Mclintire DD, Minei JP, Gentilello LM, Shafi S. Long-term fetal outcomes in pregnant trauma patients. Am J Surg 2006;192:715—
21.

6. ElKadyD. Perinatal outcomes of traumatic injuries during pregnancy. Clin Obstet Gynecol 2007;50:582—-91.

7. ElKady D, Gilbert WM, Anderson J, Danielsen B, Towner D, Smith LH. Trauma during pregnancy: an analysis of maternal and fetal outcomes in a large
population. Am J Obstet Gynecol 2004;190:1661-8.

42



Awoleke etal. Int Med 2019; 1(1): 38-43

10.
11.
12.
13.

14.

15.

16.

17.

18.

19.

20.

21.
22.

23.

24.

Schiff MA, Holt VL. The injury severity score in pregnant trauma patients: predicting placental abruption and fetal death. J Trauma 2002;53:946-9.
Weiss HB, Songer TJ, Fabio A. Fetal deaths related to maternal injury. JAMA 2001;286:1863-8.

Fildes J, Reed L, Jones N, Martin M, Barrett J. Trauma: the leading cause of maternal death. J Trauma 1992;32:643-5.

Dyer I, Barclay D. Accidental trauma complicating pregnancy and delivery. Am J Obstet Gynecol 1962;83:907-29.

Olusanya O, Okpere E, Ezimokhai E. The importance of social class in voluntary fertility control in developing countries. W Afr J Med 1985;4:205-7.
Copes WS, Sacco WJ, Champion HR, Bain LW. Progress in characterising anatomic injury. In: Proceedings of the 33rd Annual Meeting of the Association
for the Advancement of Automotive Medicine, MA: USA; 1998:205-218.

Weiss HB. Pregnancy-associated injury hospitalizations in Pennsylvania, 1995. Ann Emerg Med 1999;34:626-36.

Rothenberger D, Quattlebaum FW, Perry JF Jr, Zabel J, Fischer RP. Blunt abdominal trauma: A review of 103 cases. J Trauma 1978;18:173-9.
Greenblatt JF, Dannenberg AL, Johnson CJ. Incidence of hospitalized injuries among pregnant women in Maryland, 1979 — 1990. Am J Prev Med
1997;13:374-9.

Pearlman MD, Tintinalli JE, Lorenz RP. A prospective controlled study of outcome after trauma during pregnancy. Am J Obstet Gynecol 1990;162:1502—
7.

Johnson JD, Oakley LE. Managing minor trauma during pregnancy. J Obstet Gynecol Neonatal Nurs 1991;20:379-84.

Pearlman MD. Motor vehicle crashes, pregnancy loss and preterm labour. Int J Gynecol Obstet 1997;57:127-32.

Kuuire VZ, Bisung E, Rishworth A, Dixon J, Luginaah |. Health-seeking behaviour during times of illness: a study among adults in a resource poor setting
in Ghana. J Pub Health 2016;38:e545-e553.

Addai |. Determinants of use of maternal-child health services in rural Ghana. J Biosoc Sci 2000;32:1-15.

Finlayson K, Downe S. Why do women not use antenatal services in low- and middle-income countries? A meta-synthesis of qualitative studies. PLoS
Med 2013;10:€1001373.

Dixon J, Tenkorang EY, Luginaah I. Ghana’s National Health Insurance Scheme: helping the poor or leaving them behind? Environ Plan C Gov Policy
2011;29:1102-15.

Geissler P, Nokes K, Prince R, Odhiambo RA, Aagaard-Hansen J, Ouma JH. Children and medicines: self-treatment of common illnesses among Luo
schoolchildren in western Kenya. Soc Sci Med 2000;50:1771-83.

43


https://www.researchgate.net/publication/338168743

