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Abstract

Background: The cost of working staffs covers almost one-third of all the expenses spent in women and motherhood healthcare
services.
Objectives: The present study aimed at comparing the timing of motherhood and prenatal care healthcare services in comprehen-
sive health centers after the implementation of health system reform plan.
Methods: Following an analytical cross-sectional research, 264 occurrences of motherhood health cares were studied, including 88
preconception cares, 88 prenatal cares, 88 postpartum cares, and 92 reproductive health care (356 person-services in total) in two
urban texture and two suburban health posts in Qom city, during year 2018. Two chronometers were used to measure the timing of
each of the healthcare components and healthcare services from the time the patient arrived to the end of the service. The timings
were then enlisted in checklists. Descriptive statistics and independent samples t-test were used to analyze the data.
Results: The general timings of preconception care, prenatal care, and postpartum care were 23±6, 35±9, and 20±4, respectively.
The timing of reproductive health care was 7.3 ± 3. There was a significance difference between the timing of preconception cares
(27.4 ± 4 and 18 ± 3 minutes, P = 0.005) and prenatal cares (28 ± 7 and 39 ± 8 minutes, P = 0.005) in the urban texture and the
suburbs of the city. However, there was not a significant difference between these two areas in terms of the timing of postpartum
cares (18 ± 3 and 21.5 ± 6 minutes, P = 0.156) and reproductive health care (6.8 ± 2.7 and 7.7 ± 3 minutes, P = 0.139).
Conclusions: The timing of preconception care and prenatal care was different in suburban and urban texture of the city. Therefore,
it is suggested that the required personnel in healthcare centers should be distributed based on the service timing and workload
rather than based on the relevant population of the city so that an optimal management of the working staffs is acquired and both
the personnel and patients are satisfied.
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1. Background

The main goal of the health system is to improve peo-
ple’s health condition and observe their needs (1). In
today’s societies, the health needs of the people have
changed. Thus, it is essential to reform the healthcare sys-
tem in all countries around the globe (2). Accordingly,
the reform plan in Iranian health system started in 2014
based on three general approaches: Protecting patients
from healthcare costs, providing patients with healthcare
justice, and improving healthcare service quality (3, 4).

Thus, the health system reform plan started to operate to
expand healthcare justice, improve healthcare quality, and
increase the satisfaction of patients (5). Based on this plan,
11 service packages are provided to the people via health-
care centers and urban health posts: Self-caring services
in worshiping, living, working, educating, and entertain-
ing areas, early diagnostic services for diseases and risk
factors, evaluation and diagnostic services for chronic and
seasonal diseases, caring services for pregnant and nurs-
ing mothers, children and teenagers, middle-aged people
and elderlies, psychological consultation services for cov-
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ered population, consultation services for healthy nutri-
tion and physical activities, services for social caring con-
sultation, services for improving the management system
of contagious diseases, dental health services, working
area healthcare services, and healthcare services for disas-
ters (6). One of the main goals of the health system re-
form plan was to reduce the number of mothers and chil-
dren, who die because of health issues via providing them
with free early healthcare services and magnifying the im-
portance of healthy and natural fertility while decreasing
cesarean instances (4). Moreover, the most important as-
set to each organization is its working staffs, which is why
in the recent years, advanced and successful organizations
have devoted ample time and investment to their person-
nel (7). In tandem with any other organization, the work-
ing staff play a key role in healthcare organizations (8). Is-
sues, such as epidemiologic features, local problems, and
healthcare management models are not the only deter-
mining factors in specifying the number of personnel in
primary health care. Today, the health system reform plan
has required that the distribution of personnel in health-
care centers (especially in the suburbs) should be justly
based on their working load. It is necessary to determine
the relevant working load in the early executive measures
while planning for any type of healthcare services. A spe-
cific working load, such as producing any type of goods
or providing services, depends on many factors, includ-
ing the target population, service frequency, and the av-
erage timing required to provide services (9). There are
usually three methods for measuring the working load, in-
cluding activity sampling, work sampling, and timing ex-
amination. The purpose of timing examination is to spec-
ify a standard time for activities. A standard time is the
time that an employee with an average motive spends to
complete a required task. The first step in timing is to
break the working load to different recognizable compo-
nents. Then, a chronometer is used and a suitable form is
designed (10, 11). Previously, some researchers worked on
timing of maternal and reproductive health services. Time
assessment of health centers in Saghez, west of Iran, and
timing of antenatal care service in Nigeria are examples
of such researches (12, 13). Since the health system reform
plan started in 2014 in Iran and the city of Qom was selected
as a piloting city, 42 comprehensive healthcare centers and
132 adjunct urban health posts in the suburban and urban
texture have been included in this plan. It is hoped that the
results obtained from these cities can be used in all other
cities around Iran. Furthermore, precise and reliable infor-
mation is needed to logically determine the number of em-
ployees and to specify the standard timing for services so
that efficiency is significantly improved and facilities are
aptly used (10).

2. Objectives

This study aimed at evaluating the timing of mother-
hood and reproductive health care services in suburban
and urban comprehensive health centers of Qom city.

3. Methods

3.1. Study Area

The current analytical cross-sectional study was con-
ducted on two suburban health posts and two health posts
of urban texture of Qom city during year 2018, to deter-
mine the timing of motherhood and reproductive health
care services provided by healthcare supervisors.

3.2. Data Collection

Of all the healthcare urban health posts in Qom, two
urban health posts in the suburbs and two urban health
posts in the urban texture of the city were selected as a clus-
ter. There were 264 person-service motherhood health per-
sonnel in four urban health posts, who were timed based
on the specified sampling capacity and the service vari-
eties. Hence, for each of the preconception care, prena-
tal care and postpartum care healthcare packages in each
base, 22 person-services and healthy prenatal care pack-
ages were timed. In total, 88 preconception care, 88 prena-
tal cares, 88 postpartum cares, and 92 reproductive health
care (356 person-services in total) were investigated in this
study. The healthcare urban health posts and required
sample size were selected based on the convenience sam-
pling method. The four urban health posts were chosen
from four different areas in the city. An 18-hour justifica-
tion workshop was held to homogenize the methods, types
of healthcare services, and content of education given to
the target population to coordinate the qualified health
supervisors to measure the time of the relevant health-
care services. In this workshop, the required standards of
healthy motherhood and fertility and the goals of key edu-
cational points were explained to qualified experts. There-
fore, 10 supervisors were educated and finally four of them
with the highest agreement rate in terms of timing, ex-
perience, services, work skills, and academic major were
selected as the final supervisors cooperating in the study.
Each of these four supervisors attended one of the health
centers every day to measure the timing of care. Health-
care timing and healthcare components were measured by
two chronometers and enlisted based on direct observa-
tions of the supervisor. In this process, the service timings
provided for any type of new and periodic health care was
recorded by a chronometer. The full timing of a service,
as the independent variable in this study, was measured
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from the time the conversation started between the pa-
tient and health supervisor up to the end of the healthcare
service. Likewise, the timing of each service and its compo-
nents, including preconception care, prenatal care, post-
partum care, and reproductive health care cares, was mea-
sured by another chronometer. Healthcare service com-
ponents include those aspects of care that are designed
as separate episodes in the SEEB system. This software is
an integrated health care system for delivery of primary
health care and has been developed after the implemen-
tation of health system reform plan in Iran. The “SEEB” is
extracted from abbreviation of Persian phrase “Samaneh
Yekparche Behdasht”. In this study, other types of follow-
up care, such as test analysis and emergency cares were
not included in the measurement. Furthermore, in case
of power loss or internet disconnection, the timing pro-
cedure was stopped and the elapsed time was recorded.
After the power or internet was on again, the timing pro-
cedure continued. Besides, all the information regarding
such problems was listed at the end of the checklist to
keep track of time measurement details. After the mea-
surement of timings, the data were recorded in standard
timing checklists for motherhood and prenatal health care
designed by “SEEB” software defined in health system re-
form plan. In each caring service package, 50% of services
were regarded as new and 50% as repetitious. Moreover, if
a mother needed emergency prenatal care, the reason for
the special type of treatment was recorded. The time of
filling the thromboembolic and cardiomyopathy screen-
ing forms were determined at this stage. In line with the
standard models of contraception in each base, the repro-
ductive health care out of 23 samples, the first 10 visits of
a woman receiving birth interval services (condom, pills,
ampoules, EC, and IUDs-at least two from each), and 10 rep-
etitious visits (condom, pills, ampoules, EC, and IUDs-at
least two from each) were measured. Besides, there were
three child-bearing consultation cases. This questionnaire
was only filled by women, who received the entire caring
service. All the clients in this study were justified about the
purpose of the study and consented to participate and be
monitored in the presence of the healthcare supervisors.
In addition, the study protocol was approved by the Ethics
Committee of Qom University of Medical Sciences.

3.3. Ethical Considerations

The subjects voluntarily participated in the study and
a verbal informed consent was obtained. Moreover, the
study protocol and the research plan was approved by the
Ethical Committee of Qom University of Medical Sciences.

3.4. Inclusion and Exclusion Criteria

People, who came for maternity services, as well as the
population covered by the same health post, were included
in the study. Other clients were excluded from the study.

3.5. Statistical Analysis

The data of the study were analyzed by SPSS 22 using de-
scriptive statistics, including the mean and standard devi-
ation. Moreover, the timing difference between healthcare
services was analyzed by independent samples t-test.

4. Results

In each service, 50% of clients in healthcare urban
health posts in the suburbs and 50% of clients in the urban
texture of the city were timed. Out of 92 clients for repro-
ductive health care in this study, the mean age of clients
was 28.5 ± 5.7 in the suburbs and 31.5 ± 5.5 in the urban
texture. The mean age of mothers in 88 prenatal cares was
28.8 ± 5 in urban texture and 27 ± 6 in the suburbs. The
mean age of women receiving preconception care was 27.4
± 6 in the suburbs and 30 ± 4.7 in the urban texture. Fi-
nally, the mean age of mothers receiving postpartum care
was 28.6 ± 5 in the suburbs and 25 ± 5 in urban texture.

Table 1 shows that mean timing of reproductive health
care was 7.3 ± 3 minutes in total, which was 7.7 ± 3 min-
utes in the suburbs and 6.8± 2.7 minutes in the urban tex-
ture. Based on the results of independent samples t-test,
there was no significant difference between the timing of
services in the suburbs and the timing in the urban tex-
ture (P = 0.139). However, there was a significant difference
(P = 0.001) in terms of the components of reproductive
health care and child bearing consultation between the
suburbs (300 ± 60 seconds) and the urban texture (210 ±
60 seconds). Likewise, there was a significant difference (P
= 0.001) regarding the timing for registration and search-
ing the names in SEEB system between the suburbs (61±45
seconds) and the urban texture (21 ± 17 seconds). Finally,
there was also a significant difference (P = 0.006) in terms
of the mean of refers in the suburbs (0.19 ± 0.4) and the
urban texture (0.14 ± 0.02).

Table 2 indicates the total timing of prenatal care was
35 ± 9.5 minutes and the mean timing of pregnant moth-
ers in the suburbs and urban texture had a significant dif-
ference (P = 0.005) and was 39 ± 8 minutes and 28 ± 7
minutes, respectively. As for the components of prenatal
care, there was only a significant difference (P = 0.005) be-
tween the mean timings of nutrition healthcare service in
the suburbs (220 ± 78 seconds) and urban texture (120 ±
19 seconds). The total timing of preconception care was 23
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Table 1. The Comparison of Timing of Reproductive Health Care in the Suburbs and Urban Texture

The Timing of Total Suburbs Urban Texture P Value

Number Time Number Time Number Time

Registration or searching the name of referrers in SEEB system (in
seconds)

92 39 ± 38 46 61 ± 45 46 21 ± 17 0.005

Reproductive health care consultation (in seconds) 64 218 ± 62 32 300 ± 60 32 210 ± 60 0.001

Condom receiver’s services (in seconds) 46 150 ± 34 23 158 ± 42 23 145 ± 28 0.251

Contraceptive pill services (in seconds) 15 205 ± 55 6 230 ± 38 9 188 ± 60 0.157

Emergency contraception services (in seconds) 21 85 ± 43 6 78 ± 29 15 88 ± 48 0.625

Contraceptive injection services (one and three months) 6 453 ± 120 6 453 ± 120 0 0 0

Prenatal care consultation services 11 448 ± 120 5 439 ± 124 6 454 ± 129 0.841

Timing all services (in minutes) 92 7.3 ± 3 46 7.7 ± 3 46 6.8 ± 2.7 0.139

± 6 minutes. The timing of such services was 27.4± 4 min-
utes in the suburban areas and 18± 3 minutes in the urban
texture, and had a significant difference (P = 0.005).

Table 3 shows that there were significant differences
(P < 0.005) in the following three components: Clinical
checkups (1304± 225 seconds in the suburbs and 973± 273
seconds in the urban texture), the number of refers (1±0.6
in the suburbs and 1.36 ± 1 in the urban texture), and the
number of follow-ups (1±0.5 in the suburbs and 0.5±0.5
in the urban texture).

Table 4 shows that total timing of postpartum care was
20 ± 4 minutes and the mean timing of postpartum care
was 21.5 ± 4.5 minutes in the suburbs and 18 ± 3 minutes
in the urban texture, which were significantly different (P
= 0.0156). In the postpartum care package, only the first
healthcare service was significantly different (P < 0.002)
between the suburb (1537±233 seconds) and the urban tex-
ture (1244 ± 117 seconds).

5. Discussion

The findings of this study showed that the timing of
preconception care, prenatal care, and the first postpar-
tum care healthcare services were significantly different in
the suburbs and urban texture of Qom in a way that such
caring services took considerably longer in the suburban
areas. However, the timing of healthy prenatal care health-
care services was not significantly different. It needs to be
mentioned that in one component of reproductive health
care (fertility consultation), there was a significant differ-
ence because this type of service is highly dependent on
the social status of the referrers. As for the components
of prenatal care healthcare services, although there was a
significant difference between the two city areas in terms
of the total timing, it was only the nutritional healthcare

service that was significantly different between the sub-
urbs and urban texture. The prediction and analysis of
the healthcare costs could help managers reach maximum
efficiency via exact preplanning and budget distribution
(14). Numerous studies have been conducted in Iran and
other countries in this regard. For example, Narayanasamy
et al. conducted a timing and motivational study among
19 midwives and health supervisors in six healthcare cen-
ters in Pudochery, India, during year 2018. The participants
themselves recorded their own daily activities on a time-
measuring sheet for six days. Their timing plans showed
that they spent half of their time giving healthcare ser-
vices to mothers and children (15). In this study, the tim-
ing of the services was done by direct supervision and via a
chronometer and the total timing as well as the timing for
each package component was measured in through a valid
and standard procedure. In Narayanasamy et al.’s study,
however, timing was measured and recorded by the par-
ticipants themselves during work days. In another study
conducted during year 2016, Tani et al. studied the timing
of the daily activities of healthcare staff in a four-week pe-
riod in three rural areas in Tanzania. Their results revealed
that in each eight-hour working day, 59.5% of the time
was spent for healthcare services and other types of rele-
vant activities. In total, 27.8% of their activities belonged
to home-nursing, 33.1% to healthcare education, and only
12.3% to the direct care for the patients. Regarding other
types of activities, 7.8% belonged to registration and 2.5%
to supervision (16). The current study showed that the re-
quired time for performing all the components of moth-
erhood and reproductive health care compared with Tan-
zania was longer, and the healthcare working staffs pro-
vide healthcare services in all their working shifts in Iran.
Given the significant differences in a number of investi-
gated healthcare services, it seems that it is better to allo-
cate the working staffs based on the real needs of the cen-
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Table 2. The Comparison of the Timing for Prenatal Care in the Suburbs and Urban Texture

The Timing of Total Suburbs Urban Texture P Value

Number Time Number Time Number Time

Registration or searching the name of the refers in SEEB system
(in seconds)

88 77 ± 63 44 110 ± 42 44 52±47 0.199

Early condition diagnosis (in seconds) 46 703 ± 213 24 947 ± 124 22 618±125 0.876

The clinical prenatal care in first half (in seconds) 43 1280 ± 151 22 212 ± 1350 21 1110±229 0.961

The clinical prenatal care in second half (in seconds) 45 1631 ± 334 23 1785 ± 357 22 1478±237 0.173

Vaccination (in seconds) 51 82 ± 60 28 94 ± 65 23 83±60 0.585

Nutritional healthcare (in seconds) 49 193 ± 53 25 220 ± 78 24 120±19 0.005

Electronic registration of routine tests (in seconds) 21 201 ± 56 9 217 ± 78 12 196±34 0.467

Requesting and reading the sonography (in seconds) 23 107 ± 29 13 102 ± 12 10 106±15 0.338

Special healthcare service 18 232 ± 163 8 377 ± 32 10 244±178 0.152

Refers time (in seconds) 24 60 ± 34 10 74 ± 22 .14 52±37 0.435

Timing all services (in minutes) 88 35 ± 9.5 44 39 ± 8 44 28±7 0.005

Table 3. The Comparison of the Timing of Preconception Care in Suburban and Urban Texture Health Posts

The Timing of Total Suburban Areas Urban Texture P Value

Number Time Number Time Number Time

Searching the name of client in the electronic SEEB system (in
seconds)

88 50 ± 40 44 67 ± 33 44 28 ± 24 0.045

Clinical preconception care (in seconds) 88 1208 ± 262 44 1304 ± 225 44 973 ± 23 0.005

Electronic recording of test results (in seconds) 12 173 ± 27 2 190 ± 8 10 410 ± 169 0.163

Timing all services (in minutes) 88 23 ± 6 44 27.4 ± 4 44 18 ± 3 0.005

Table 4. The Comparison of Postpartum Care Healthcare Services in Suburban and Urban Texture Health Posts

The Timing of Total Timing Suburbs Urban Texture P Value

Number Time Number Time Number Time

Registration or searching the name of the visitor in SEEB system
(in seconds)

88 61 ± 61 44 79 ± 64 44 47 ± 69 0.682

The first healthcare service after prenatal care (in seconds) 24 1355 ± 343 12 1537 ± 233 12 1244 ± 117 0.002

The second healthcare service after prenatal care (in seconds) 40 1272 ± 306 20 1311 ± 146 20 1196 ± 79 0.084

The third healthcare service after prenatal care (in seconds) 24 944 ± 280 13 998 ± 180 11 857 ± 247 0.739

Timing all services (in minutes) 88 20 ± 4 44 21.5 ± 4.5 44 18 ± 3 0.156

ters, because the working staffs are the most important as-
set of any healthcare system. Thus, their complete satis-
faction with their job is of utmost importance (17). There-
fore, it is essential for managers to calculate the working
load of the personnel and specify the required ones in each
center based on real needs rather than based on the mere
population of that area. Moreover, they can improve the
general conditions of these healthcare centers by a fair
distribution of personnel. Otherwise, the working staffs
in some centers may claim that there is a shortage of re-
quired staff, the centers are crowded with referrers, and

the job is extremely difficult for them to handle. On the
contrary, some other centers may state that they are fac-
ing a shortage of referrers and are overcrowded with the
staff. Hence, in both situations, there is a lack of satisfac-
tion and a continuous demand to either increase or de-
crease the number of personnel. If the management pays
due attention to the working load of the personnel, they
will become more confident about the satisfaction of their
staffs with their activities in line with the goals of the or-
ganization. By doing so, the personnel of healthcare cen-
ters receive positive feedback from the management and
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are motivated to perform their duties (8). Similarly, a sci-
entific management of the working load can increase ef-
ficiency yet decrease the wasting of time and studies. It
can also motivate the working staffs to perform their du-
ties (8, 10, 18). On the other hand, lack of enough working
staffs inflict a heavy load on the personnel and causes ten-
sions between the personnel and referrers. Thus, removing
or decreasing such overbearing pressures can directly im-
prove the quality and quantity of healthcare services and
the degree of satisfaction of the referrers. In one study con-
ducted in the Iranian context, Zeraati suggested that of-
ficials and managers need to adopt measures to manage
their personnel appropriately and support them socially
so that the working tensions are reduced as much as possi-
ble (19). Likewise, comparing the degrees of satisfaction by
patients before and after the implementation of health sys-
tem reform plan, Hashemi et al. found that patients’ sat-
isfaction levels regarding healthcare clinical services had
decreased after the implementation of this reform plan be-
cause less time had been devoted to examination and con-
sultation of the patients (20). As a result, given the threat-
ening factors in the realm of working staffs and the role
they play in keeping patients satisfied with the healthcare
services, there is a paramount need for the healthcare cen-
ters’ personnel to receive necessary supporting packages
(21). One of the limitations of this study was the presence
of the researcher (observing supervisor) for measuring the
time that can affect the usual, natural performance of the
participants. Nevertheless, this innate limitation is always
present in timing studies. Another limitation was that the
timing of providing healthcare services may be different
among healthcare personnel based on their personal mer-
its, experience, and conditions. However, the current study
attempted to control such a factor by including only su-
pervisors, who had the same academic degree, speed, and
quality of service. Overall, this study was not only help-
ful in having an optimal management of resources and
in decreasing the costs, yet it can also be used as a tool
to plan more appropriate policies in the health system re-
form plan. However, since the purpose of this study was
the timing of reproductive health services, the researchers
suggest that the quality of primary health services, such as
maternal health care, should be assessed by future studies.

5.1. Conclusions

The timing of preconception care, prenatal care, and
first postpartum care services is longer in healthcare cen-
ters of suburbs than that of urban texture of Qom city.
Similarly, the timing for the working load of motherhood
healthcare services is more in the suburban areas than the
timing in the urban texture. However, the timing for repro-
ductive health care was not significantly different between

the two areas of the city. Thus, it is essential to hire and dis-
tribute healthcare personnel in the health system reform
plan based on population distribution, geographical dis-
tribution, and the location of healthcare centers. By doing
so, not only is there a fairer treatment of health issues in
both suburban and urban areas, yet the satisfaction level
of healthcare personnel is also increased.
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