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Background: To improve the individuals' health, reforms should be made in the 

health systems. As a result, assessing the impacts of reforms is a way to evaluate 

the effectiveness of the health system. The aim of this study was to study the 

relationship between the kind of delivery and the five indexes of mother and baby's 

health before and after implementing the health reform plan in selected hospitals of 

East Azerbaijan, Iran. 

Methods: This descriptive-analytical study was conducted in 2018. The study was 

conducted among eight educational, medical, and private hospitals. Before and 

after the program, 800 files were selected using simple random sampling method. 

The researcher made a check list with confirmed validity to extract the data. The 

data were analyzed using descriptive statistics and T-tests by SPSS-22.  

 Results: The average age of mothers in the two intervals was 27 years. Most 

participants did not deliver before and their education was diploma or lower. The 

rate of natural delivery from 34.5% (before the plan) reached 44.2% (after the 

plan)(p<0.05). The rate of mothers and babies' mortality reduced from 0.3 and 0.8 

to 0 and 0.5, respectively. Mothers and babies' mortality and stillbirth had no 

significant difference based on the kind of delivery (p>0.05). 

Conclusion: Findings indicated significant increase of natural delivery after the 

reform plan in health system. Moreover, the rate of mothers and babies' mortality 

decreased. These results can guide the policymakers for deciding about the course 

of plan and its review. 
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Introduction  

he main duty of the health system is 

improving health and responding to the needs 

of people in society(1). Therefore, health and 

1medical systems encounter a wide variety of 

requests for various and high quality services. Due 

to the increased awareness about health, as a public 

right, health systems inevitably have to respond to 

this situation affectively (2,3). Provision of 

responses to needs of the society has currently 

challenged the health systems, which is due to the 

increasing request for high-quality services, 

changing lifestyle and diseases' trends, growing 

medical costs, population aging, developing rate of 

chronic diseases and inabilities, and advancing 

medical technologies (4-9). The old structures of 

the medical and health system and their priorities 

are not responsive to new needs in health field. 

Therefore, structural and fundamental changes are 

needed in all medical and health systems more than 

before. These major changes are called reform, 

which is the process of making basic changes to 

overcome weaknesses (10). It includes providing 

the necessary background to improve and use the 

system's strengths. Usually the aims of the reforms 

in health and medical system are increasing  

the financial access and covering the health 

services, focusing on mismatches  , eliminating 

injustice in health sector, improving fundamental 

infrastructures and informational system, 

organizing the systems that provide affective and 

high quality health services, educating patients and 

empowering them, supporting the personnel in 

health and medical sector to provide better 

services, and conducting practical studies(11-13). 

Iran Health System is no exception to such changes 

and experienced different reforms to adjust to new 

situations. The latest reforms conducted in the 

recent decade were the health reform plan, which 

was implemented in the second half of 2014. This 

plan has eight axis, one of which is promoting the 

rate of natural birth to improve the mothers and 

babies' health indexes by reducing c section and 

increasing natural birth. The specific goals of this 

axis included reducing c section, increasing 

contentment of pregnant women by maintaining 

their privacy and optimizing the physical 

atmosphere, and reducing direct payments (14). C 

section is a problem in health and medical system, 

which entails different consequences for patients, 

causes great costs, results in different 

complications, and finally reduces the quality of 

life for patients (15). According to the statistics by 

health, treatment, and medical education 

organization, the frequency of c section was 

estimated as 40% in Iran, which causes negative 

effects on health indexes of mothers and babies 

(16). This rate was reported as 58.6% in 2012 in 

Ardabil (17), 44.50% in Yazd in 2013(18), 26% in 

Arak in 2010(19), 28.4% in Maragheh in 2010 

(20)and 71.9% in Isfahan in 2013(21). Increased 

rate of the c section is not limited to a specific 

geographical area; its rate is higher than the 

standard recommended by WHO ( 15 % of all 

deliveries) all over the world(22-24). The rate of c 

section in the U.S is highly increasing so that in 

1965 the total rate was 4,5% and reached 26.1% in 

2002(25). The rate of c section in England, China, 

Canada, Australia, Taiwan, and Italy were 24.6%, 

25%, 26%, 31%, 32%, and 35% of  all 

deliveries(26-30), respectively. From different 

indexes of health reform plan, reducing c section 

and promoting natural delivery is provided to 

improve the mother and baby's health index. C 

section has various adverse effects that are 

expected to be reduced by promoting the  

natural delivery. Therefore, according to the 

aforementioned remarks, the aim of this study was 

investigating the relationship between the kind of 

delivery and the five indexes () of mother and baby 

before and after implementing the health reform 

plan in selected hospitals of East Azerbaijan, Iran. 

Material and Methods 

 This is a before and after, experimental, 

descriptive-analytical study with ethical code of 

 The study population included all files .996380/د/5

of the mothers and their babies in selected public 

(Alzahra and Taleghani) and private hospitals 

(Zakaria and Shams) in Tabriz and hospitals of 

Marand, Mianeh, Osku, and Sarab before and after 
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implementation of the health reform in the second 

half of 2013 and 2015. The statistical population 

was divided into two groups. So, an equal number 

of clinical files of women before and after the 

health reform plan were randomly selected, so that 

50 files were randomly selected in each interval 

(before and after the reform) from different 

hospitals. Accordingly, the number of was 400 

participants were investigated  with confidence 

factor of 95% and error level of 5% in a six-month 

interval each year from eight hospitals. Finally, the 

ultimate sample included 800 clinical files. The 

inclusion criteria of the statistical sample were 

delivery in hospitals under study within the study 

interval. In the case that the participants' 

information was not completed neither by clinical 

files nor by phone calls, were they excluded from 

the study. To collect the indexes' information, the 

checklists were initially completed by the 

researcher. Later, gynecologists and midwives 

were asked to read them for validity confirmation. 

They were also asked to make any necessary 

changes. Next, the researchers made the required 

coordination with the related hospitals to extract 

the prioritized indexes and demographic variables 

from files. The collected information was recorded. 

In this study, T-Test and Chi-square test were used 

and the data were analyzed using spss-22. 

Results  

First, equal numbers of files (400 new mothers) 

were selected from before and after the health 

reform plan. The demographic results showed that 

the number of newborn boys was 192 (48%) and 

the number of newborn girls was 208 (52%) in the 

interval before the reform plan. The numbers of 

new born boys and girls in the interval after the 

health reform plan were 202(50.5) and 

198(49.5%), respectively. 

The results related to the age of the new mothers 

indicated that their highest and the lowest ages 

before the health reform plan were 43 and 15 

years, respectively. In the interval after the reform 

plan, the highest and the lowest ages of the 

mothers were 45 and 14 years, respectively. The 

average age of the recently delivered mothers 

before and after the reform plan were 27.50 and 

27.79, respectively. Moreover, the standard 

deviations of the mothers' age in the interval before 

and after the health reform plan were 5.632 and 

5.919, respectively. The number of previous 

deliveries at the interval before implementing the 

health reform plan was so that of 400 mothers, 227 

mothers (56.8%) did not have any previous 

delivery, 164 (41%) had 1-2 deliveries, and 9 

mothers (2.3%) hade more than two deliveries. 

However, at the interval after implementing the 

health reform plan  242 mothers (60/5%) did not 

have any previous deliveries, 142 (35.5%) had 1-2 

deliveries, and 16 mothers (4%) had more than two 

deliveries. Of 400 mothers at the interval before 

the health reform plan, 187 mothers (46.8%) did 

not have the high school diploma, 144 mothers 

(36%) had high school diploma, and 69 mothers 

(17.3%) had academic education. However, at the 

interval after the health reform plan, 154 mothers 

(38.5%) did not have high school diploma, 163 

mothers (40.80%) had high school diploma, and 83 

mothers (20.8%) had academic education. 

Regarding the kind of delivery, at the interval 

before the health reform plan, 138 mothers 

(34.5%) delivered naturally and 65.5% had c 

section, while these numbers at the interval after 

the reform plan were 177 (44.3%) natural 

deliveries and 223 (55.8%) deliveries with c 

section.   

Regarding the impact of the kind of delivery on 

indexes of mothers and babies' mortality and 

stillbirth, the results showed that of 800 deliveries 

before and after the health reform plan, 315 were 

natural and 485 were with c section. Among these, 

one case of mother's death was reported for natural 

delivery; whereas, no case mother's death was 

reported for c section. The results of the statistical 

tests, T test, and chi-square showed that this 

difference was not significant (p>0/05). Regarding 

the babies' death based on the kind of delivery, no 

babies' death was reported for natural delivery, 

while five cases of babies' death were reported in c 

section. According to the results of chi square, no 

significant difference was observed in the rate of 

babies' mortality between the two kinds of 
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deliveries (p>0.05). Regarding the effectiveness of 

the kind of delivery on the index of stillbirth, the 

results showed 6 and 5 cases of still birth in natural 

delivery and c section, respectively. The results of 

chi square test indicated that this difference was 

not significant (Table 2). 

Comparing hospitalization duration in the two 

kinds of delivery, independent T-test and chi 

square indicated that the average length of 

hospitalization for natural delivery was 1.39 days 

with the standard deviation of 0.693. However, the 

average time of hospitalization for c section was 

1.66 days with standard deviation of 1.01. Based 

on the results of t-test a significant difference was 

observed between the two kinds of deliveries with 

regard to the hospitalization period (p<0.05)  

Table 1. Comparing Apgar 1, 2, and anthropometric indexes for natural and cesarean delivery 

Index 

Independent t 

Test 

statistic 

Average 

difference 

Freedom 

degree 
Significance level 

Apgar 1 - 4.296 - 0.300 798 0.001 

Apgar 2 - 1.938 0.180 798 0.049 

weight  1.149 951.616 798 0.251 

Height 0.847 0.292 798 0.397 

Head circumference  -1.883 - 0.4673 798 0.060 

Table 2. Comparing mortality indexes of mothers, babies, and stillbirth in natural delivery and c section 

Index 

The kind of delivery K score 

natural C section 
Freedom 

degree 
Significance level 

Mothers' mortality 
yes 1 0 

1 0.214 
No 314 485 

Babies' mortality 
yes 0 5 

1 0.071 
No 315 480 

Stillbirth 
yes 6 5 

1 0.300 
No 1 0 

 

Discussion 

Results showed that health indexes of mothers 

and babies before implementing the health reform 

plan was different from after the reform plan. 

Considering the kind of delivery at the interval 

before the health reform plan, 34.5% of mothers 

had natural delivery and 65.5% had c section. 

However, after implementing the health reform 

plan, 44.3% had natural delivery and 55.8% had c 

section. Considering the kind of delivery, Kalhor et   

al and Yarmohamadian et al (31) reported the same 

results. About the index of mothers' mortality, the 

results of this study indicated positive effect of 

reform plan on reducing this index, which is 

consistent with the findings of Barati et al (32) and 

Kranti et al (33). Results showed that 

implementing the health reform plan decreased the 

c section rate and increased natural delivery. These 

results are consistent with the study by Ahmadi et 

al (31) and Afshariet al (31). In addition, the 

results of this study showed that although the rate 

of c section after the plan reduced compared to 

before implementing the plan and the natural 

delivery rate increased, these changes were not 

significant. These findings are consistent with a 

study by Yarmohamadian et al (31).  Regarding the 

relationship between the kind of delivery and 

indexes of mother and baby's health, the results 

showed that the kind of delivery had a significant 

difference with apgar 1 and 2 indexes and the 

period of hospitalization. However, regarding the 

relationship between the kind of delivery and 

anthropometrics, mothers and babies' rates of 

mortality and stillbirth was not significant. The 

findings showed that reforms of health systems 

were most effective on health indexes of mothers 
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and babies on indexes of the c section and natural 

delivery, rate of stillbirth, mothers and babies' 

mortality, and complications of pregnancy and 

delivery. Results of the studies showed that most 

studies on health reforms and its effect on health 

indexes of mother and baby has been descriptive 

all over the world. Regarding the importance of the 

subject and to compare the effect of health reforms 

in different countries of the third world, 

systematic, case, and pilot studies are 

recommended. Studies showed that making 

reforms on the kind of delivery affects the total 

health indexes of mother and baby. By increasing 

the rate of natural delivery and reducing c section, 

the mortality rate of mothers and babies reduces, 

although motherhood complications may increase 

a little(31,37). 

Conclusion 

Health reforms assessment is of great 

importance to deliver better and more effective 

reform plans and changes in the health system. 

Medical and health organizations, especially 

hospitals should necessitate the changes 

recommended by the health organization in line 

with the local conditions to provide better and 

more effective services with high quality. 

The importance of the reforms in health sector 

and their effects on health indexes of mothers and 

babies, as an effective component and variable, has 

been emphasized by policymakers and managers of 

the health area. However, little evidence exists in 

this regard and related studies mentioned only few 

indexes in this regard. Constant improvement of 

the health indexes, especially mother and baby's 

health need effective actions, changes, and 

reforms. This study provided evidences over 

assessing Iran health Reform Plan. The aim was to 

provide the managers and policymakers of the 

health system with effective measures to 

implement and improve mothers and babies' health 

indexes. Finally, although the health reform plan 

has just started, it is possible to take effective and 

positive steps for mothers and babies' health 

indexes by reducing c section rate, increasing 

natural delivery, and also creating delivery blocks.  

Authors' contributions 

Jabari H, Navvabi E, and Asadi S designed 

research; Jabari H and Asadi S conducted research; 

, Navvabi E analyzed data; Asadi S and  Jabari H 

wrote the paper. Seyedamini B had primary 

responsibility for final content. All authors read 

and approved the final manuscript. 

 

 

References 

1. Map transformation of the health system of Iran, 

based on Islamic-Iranian Model (in persia). in 

health mo, editor. 1390. 

2. Frenk J, gonzalez-pier E,gomez-dantes O, lezana 

MA, knaul FM, Comprehensive reform to 

improve health system performance in Mexico. 

The lanset. 2006;368(9548):1334-1358. 

3. Universal map of healt scientific (in persi). In: 

health mo, editor.Iran 1389. 

4. Shariati M. health system reform why? And 

what? (In persian). Epidmiology 1389. 

5. Luce BR, Elixhauser A. Standards for the 

socioeconomic evaluation of health care 

services: Springer Science & Business Media; 

2012. 

6. Bateman A, Fonagy P. Health service utilization 

costs for borderline personality disorder patients 

treated with psychoanalytically oriented partial 

hospitalization versus general psychiatric care. 

American Journal of Psychiatry. 2014. 

7. Day C, Groenewald P, Laubscher R, van Schaik 

N, Bradshaw D. Monitoring of non-

communicable diseases such as hypertension in 

South Africa: Challenges for the post-2015 

global development agenda. South African 

Medical Journal. 2014;104(10):680-690. 

8. Aikins Ad-G, Kushitor M, Koram K, Gyamfi S, 

Ogedegbe G. Chronic non-communicable 

diseases and the challenge of universal health 

coverage: insights from community-based 

cardiovascular disease research in urban poor 

communities in Accra, Ghana. BMC public 

 [
 D

O
I:

 1
0.

18
50

2/
je

bh
pm

e.
v3

i2
.1

21
7 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 je
bh

pm
e.

ss
u.

ac
.ir

 o
n 

20
24

-0
4-

25
 ]

 

                               5 / 7

http://dx.doi.org/10.18502/jebhpme.v3i2.1217
https://jebhpme.ssu.ac.ir/article-1-204-fa.html


Relationship between the Kind of Delivery and 5 Indexes of Mother and Baby      Jabari H, et al. 

 

110                Volume 3, Issue 2, June 2019; 105-11 

health. 2014;14(Suppl 2):S3. 

9. Atun R, Jaffar S, Nishtar S, Knaul FM, Barreto 

ML, Nyirenda M, et al. Improving 

responsiveness of health systems to non-

communicable diseases. The Lancet. 2013; 

381(9867): 689-699. 

10. Vlassoff M, Musange SF, Kalisa IR, Ngabo F, 

Sayinzoga F, Singh S, et al. The health system 

cost of post-abortion care in Rwanda. Health 

policy and planning. 2014:czu006. 

11. Keckley PH, Coughlin S. Deloitte 2012 survey 

of US health care consumers: the performance of 

the health care system and health care reform. 

Washington DC: Deloitte Center for Health 

Solutions (available at file:/// D:/Users/ mzyxjmn3/ 

Downloads/Deloitte+-+ Health+ Care+ Reform+-+ 

Center+ Stage+ 2012 pdf). 2012. 

12. Squires DA. Explaining high health care 

spending in the United States: an international 

comparison of supply, utilization, prices, and 

quality. Issue brief (Commonwealth Fund). 

2012;10:1-14. 

13. Akinci F, Mollahaliloğlu S, Gürsöz H, Öğücü 

F. Assessment of the Turkish health care system 

reforms: A stakeholder analysis. Health Policy. 

2012;107(1):21-30. 

14. Balabanova D, Roberts B, Richardson E, 

Haerpfer C, McKee M. Health care reform in the 

former Soviet Union: beyond the transition. 

Health services research. 2012;47(2):840-846. 

15. Dickinson H, Millar R, West M, Leggat SG, 

Bartram T, Stanton P. High performance work 

systems: the gap between policy and practice in 

health care reform. Journal of Health 

Organization and Management. 2011;25(3):281-

288. 

16. Rosoff AJ. Role of Clinical Practice 

Guidelines in Healthcare Reform: An Update, 

The. Annals Health L. 2012;21:21. 

17. SHARGHI A, KAMRAN A, SHARIFIRAD 

G. FACTORS INFLUENCING DELIVERY 

METHOD SELECTION IN PRIMIPAROUS 

PREGNANT WOMEN REFERRED TO 

HEALTH CENTERS IN ARDABIL, IRAN. 

2011. 

18. Ghasemi F. Investigating the abundance of 

saesarean section and its reason in Yazd in 2009. 

2012. 

19. Kh N, Rafiei M, Pishgahi Z. The relationship 

between fetal sex and complications of labor 

which end in cesarean delivery at Taleghani 

Hospital of Arak in 2009. Arak Medical 

University Journal (AMUJ). 

20. Mohammadpourasl A, Asgharian P, Rostami 

F, AZIZI A, Akbari H. Investigating the choice 

of delivery method type and its related factors in 

pregnant women in Maragheh. 2009. 

21. Pirdehghan A, Farajzadegan Z, Maraci M, 

Mehrabian F. Predictive factors of selection 

caesarean in women referred to hospitals in 

Isfahan:2009. IJOGI 2012;15(11):1-6. 

22. Shadpour K. health system reform in Islamic 

republic of Iran (in persi). Hakim Research. 

1385;9(3): 1- 

23. Mehrolhasani MH, Abolhalaj M, Barouni M, 

Jafari J, Dehnavish R, Emami M. Identifying 

barriers and challenges of establishing accrual 

accounting system in iran health system short 

Title: challenges of accrual accounting system. 

Pensee. 2014,76(3). 

24. Protocol of family physician planing and 

referral system in urban area (in persi). In: health 

mo, editor. 1390. 

25. Sharifizad M, KHODAKARAMI N, Jannesari 

S, Akbarzadeh A. The Outcomes of Natural 

Childbirth and C-Section on the Mother and 

Infant's Health in Selected Hospitals in Tehran. 

2012. 

26. Bragg F, Cromwell D, Edozien L, Gurol-

Urganci I, Mahmood T, Templeton A, et al. 

Variation in Rates of Cesarean Section Among 

English NHS Trusts After Accounting for 

Maternal and Clinical Risk: Cross-sectional 

Study. Obstetric Anesthesia Digest. 2011;31(3): 

160-175. 

27. Bogg L, Huang K, Long Q, Shen Y, 

Hemminki E. Dramatic increase of Cesarean 

deliveries in the midst of health reforms in rural 

China. Social science & medicine. 

2010;70(10):1544-1546 

28. Kealy MA, Small RE, Liamputtong P. 

Recovery after caesarean birth: a qualitative 

 [
 D

O
I:

 1
0.

18
50

2/
je

bh
pm

e.
v3

i2
.1

21
7 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 je
bh

pm
e.

ss
u.

ac
.ir

 o
n 

20
24

-0
4-

25
 ]

 

                               6 / 7

http://dx.doi.org/10.18502/jebhpme.v3i2.1217
https://jebhpme.ssu.ac.ir/article-1-204-fa.html


 Relationship between the Kind of Delivery and 5 Indexes of Mother and Baby         Jabari H, et al. 

 

Volume 3, Issue 2, June 2019; 105-11    111 

study of women's accounts in Victoria, Australia. 

BMC pregnancy and childbirth. 2010;10(1):47. 

29. Festin MR, Laopaiboon M, Pattanittum P, 

Ewens MR, Henderson-Smart DJ, Crowther CA. 

Caesarean section in four South East Asian 

countries: reasons for, rates, associated care 

practices and health outcomes. BMC pregnancy 

and childbirth. 2009;9(1):17. 

30. Torloni MR, Daher S, Betrán AP, Widmer M, 

Montilla P, Souza JP, et al. Portrayal of caesarean 

section in Brazilian women’s magazines: 20 year 

review. BMJ. 2011;342: d276. 

31. Book of Abstracts National Conference on 

Criticism of the 11th Government Performance 

in the Field of Health. 5-6 May, 2015, Tehran, 

Iran. 

32. Brati O, others. Impact of family physician 

plan on health indicators payesh. 1391,11(3):3-

361. 

33. kranti S at el al, Maternal Health Situation  

in India: A Case Study, 27(2); 2009 Apr 

PMC2761784. 

34. Haghdoost A, Mehrolhassani M, 

Khajehkazemi R, Fallah M, Dehnavieh R. 

Monitoring Indicators of Iranian Health System 

Reform Plan. Hakim Research Journal. 2013; 

16(3): 171- 181. 

35. Fernandes QF, Wagenaar BH, Anselmi L, 

Pfeiffer J, Gloyd S, Sherr K. Effects of health-

system strengthening on under-5, infant, and 

neonatal mortality: 11-year provincial-level time-

series analyses in Mozambique. The lancet 

global health. 2014 Aug 31;2(8):e468-77.  

36. Bastani P, Lotfi F, Moradi M, Ahmadzadeh 

M. The Performance Analysis of Teaching 

Hospitals Affiliated with Shiraz University of 

Medical Sciences Before and After Health 

System Reform Plan Using Pabon Lasso Model. 

Journal of Rafsanjan University of Medical 

Sciences. 2016;15(8):781-792. 

37. Book of Abstracts International Conference on 

Sustainable Reform in Health System: 

Approaches and Challenges. 24-26 February, 

2015, Tehran, Iran. 

 

 [
 D

O
I:

 1
0.

18
50

2/
je

bh
pm

e.
v3

i2
.1

21
7 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 je
bh

pm
e.

ss
u.

ac
.ir

 o
n 

20
24

-0
4-

25
 ]

 

Powered by TCPDF (www.tcpdf.org)

                               7 / 7

http://dx.doi.org/10.18502/jebhpme.v3i2.1217
https://jebhpme.ssu.ac.ir/article-1-204-fa.html
http://www.tcpdf.org

