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Background

Worldwide, cervical cancer is one of the three 
most common female cancers and accounts 
for over �70,000 new cases each year ( nearly 
10% of all cancers). In Sudan, invasive cervical 
cancers is a leading cause of cancer death 
among women.

Methods

We conducted a community-based survey 
of Sudanese women living in Khartoum , from 
200� to 200�. Indicators of cervical cancer 
screening participation were examined : at least 
one previous Pap smear and Pap testing in the 
last 1 year. In Khartoum more than �0% of the 
ethnic Sudanese women live in the central and 
northern parts of the city.

Results

The overall estimated response rate was �2%, 
and the cooperation rate was 42% . Our study 
sample for this analysis included 256 women. 
Nearly One half (�5%) of the respondents had 
never had a Pap test, and only 65% been screened 
recently. Factors independently associated with 
cervical cancer screening use included marital 
status, housing type, and age.

Conclusion

Our findings confirm low levels of cervical 
cancer screening among Sudanese women. 
Culturally and linguistically appropriate 
Pap testing intervention programs for less 
acculturated Sudanese women should be 
developed, implemented, and evaluated.
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Introduction

Cervical cancer is the second-most common 
cancer among women worldwide, with  470 000 new 
cases diagnosed each year (1). About �0% of cases 
occur in developing countries, where it is often the 
most common cancer among women (2). In many 
developed countries, cytological screening has 
led to a significant reduction in the incidence of 
and mortality from cervical cancer. However, in 
developing country settings, organized screening 
programs are limited, and testing is often of poor 
quality and performed inefficiently among the 
population (2). Each year, more than 4� 000 new 
cases of cervical cancer are reported in South 
America (�). Current screening efforts have not 
been effective in reducing high incidence and 
mortality rates due to cervical cancer in Latin 
America (2,4). 

One of the major barriers to prevention of 

cervical cancer is low screening coverage (1). 
In Peru,  4�% of women reported having had a 
screening test within the past year (5). In a recent 
review of qualitative studies related to cervical 
cancer screening in Latin America, Agurto et 
al. (6) found that the main barriers to screening 
included a lack of accessible and available high-
quality services, a lack of comfort and privacy 
in health centers, indifference on the part of 
health center staff, high cost of services, anxiety 
related to waiting for test results and an overall 
fear of cancer. Women also reported benefits 
of screening, such as peace of mind and being 
in control of their health (6). An understanding 
of the factors affecting women’s participation 
in cervical cancer screening programs is an 
important element in designing and implementing 
a program tailored to women’s needs-one that 
encourages women to seek screening, thereby 
reducing overall disease burden (7). 

Although reasons for low participation rates 
in screening have been studied extensively, 
a recent Cochrane review of interventions to 
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promote cervical screening shows that they 
were undertaken primarily in Europe and North 
America. Few studies meeting Cochrane criteria 
were found in developing country settings (�). In 
an effort to increase knowledge about screening 
participation in low-resource settings, we 
conducted a study to identify key factors affecting 
women’s participation in a cervical screening 
program in North and Central part of Khartoum. 
Our study’s objectives were to validate the 
framework and to develop a model of factors 
significantly associated with women’s screening 
participation. We were especially interested 
in understanding why women, despite having 
been exposed to cervical cancer prevention 
promotional activities, did not subsequently seek 
screening.

Method

Study design and sampling

The data used in this analysis were from a 
community-based survey of Sudanese women 
living in Khartoum, from 200� to 200� indicators 
of cervical cancer screening. The survey, which 
incorporates a multistage probability sampling 
design, collects the data through household 
interviews. The questions on cancer screening 
practices were from the Cancer Control 
Supplement of the year 2001 survey. Analyses 
were limited to women aged 1� years or older 
(n = 256). For the analysis of the reason for not 
receiving a Pap test, only women who did not 
receive a recent Pap test were included. For 
this reason, the sample size was smaller for that 
portion of the analysis. Small numbers precluded 
looking at the excluded women separately. 
Additionally, women who reported not having 
a doctor were excluded, along with those who 
had not visited a doctor in the past 12 months, 
leaving   90 (�5%) women available for the Pap 
recommendation analysis.

Data collection procedures

Interviews included questions about Pap 
testing including physician recommendation. 
Each adult female respondent was asked whether 
she had ever had a Pap test and, if so, how long 
it had been since her last Pap test. Recent Pap 
test use was defined as within the past 3 years 

in accordance with U.S. Preventive Services 
Task Force guidelines for routine screening (9). 
Women who had not had a Pap test in the last � 
years were asked for the most important reason 
they had not had a Pap smear in this time period. 
Possible responses included «Doctor didn’t 
order it,» «Doctor didn’t say I needed it,» and 
«Don’t have doctor.» Women were also asked, 
«In the past year, has a doctor or other health 
professional recommended that you have a Pap 
smear?»  

Data analysis

Age-specific and age-adjusted percentages 
were calculated for physician recommendation 
for a Pap test. The direct method was used for age 
adjustment using women aged 1� and older with 
no recent Pap test and no previous hysterectomy in 
the community-based survey of Sudanese women 
living in Khartoum 2001 – 2007 Interview Survey 
sample as the standard population. General linear 
contrasts were then used to test for differences in age-
standardized recommendation percentages across 
levels of predisposing, enabling, and reinforcing 
factors. Exact binomial confidence limits were 
calculated (10). Lack of physician recommendation 
and other reasons for not having a recent Pap test 
were stratified.  Multivariate analysis of predictors 
of physician recommendation for a Pap test was 
carried out using logistic regression techniques. 
A backwards variable selection procedure was 
used. Variables significantly associated with 
physician recommendation to get a Pap test at the 
P < 0.10 levels were retained in the final model.

Results

Based on the multistage sampling scheme 
(Fig. 1), a total of 256 eligible women were 
randomly selected for the interview and visited 
by the interviewers from May 2001 through May 
2007. Sixty five percent, of these women were 
dropped from the study for reasons described. 
Many women in both groups were unavailable 
for the interview. Reasons for unavailability 
were similar in the two groups. Of those 
selected, interviewers could not find information 
on the whereabouts of 20 women in each group. 
Although interviewers made three attempts to 
contact each woman some had moved (65% 
screened and �5% unscreened). Ninety (90) 
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participants selected for participation in the 
unscreened group were not received cervical 
screening elsewhere during the study period.

Characteristics of the population and results 
of analysis

Among women aged above 1� years, 65% 
of 166 women in the sample had a Pap test in 
the last � years. Among 90 women who had 
not had a recent Pap test, reported reasons for 
not receiving a Pap test included: «No reason/
never thought about it» (4�.0%) «Doctor didn’t 
order it» (10.�%), «Didn’t need it / didn’t know 
I needed this type of test» (�.1%), «Haven’t had 
any problems» (9.0%)»Put it off» (7.4%), «Too 
expensive/no insurance» (�.7%), «Too painful, 
unpleasant, embarrassing» (�.5%), and «Don’t 
have doctor» (1.7%), Figure (2).  In the smaller 
sample of women who had had a doctor visit in 

Table 1: Characteristics of the study group.

Screen 
women

Unscreened 
women

P.  
value

Average age - year 35 35

Education more less
Attended an 
awareness-raising 
event

more less < 0.005

Completed the 
four-session 
education series

more less < 0.04

Membership in any 
type of women’s 
organization

less - < 0.02

Employed yes yes

The wealth scale 3.9 
items 3.1 items < 0.002

Have a living 
husband more less < 0.003

fig. 1: Sample schemes among the study groups.

fig. 2: Characteristics of the population and results of 
analysis.
A: No reason/never thought about it (4�.0%) .
B: “Doctor didn’t order it (10.�%).
C: “Didn’t need it/didn’t know I needed this type of test (�.1%). 
D: Haven’t had any problems (9.0%).
E: Put it off (7.4%).
F: Too expensive/no insurance (�.7%).
G: Too painful, unpleasant, embarrassing (�.5%).
H: Don’t have doctor (1.7%).

the last year but who had not had a recent Pap 
test about �2.�% of the women reported that 
their doctor had not recommended a Pap test in 
the last year. Among women who had a doctor 
visit in the last year but who had not had a recent 
Pap test , factors associated with not receiving a 
doctor recommendation to get a Pap test included 
age less than 2� years or  60 or more years, 
never having been married, shorter duration of 
residence in the Khartoum, and not having been 
seen by a general physician. 

While the average age of both screened 
and unscreened women was �5 years, overall, 
screened women were slightly more educated 
(Table 1). Screened women were more likely 
to have attended an awareness-raising event (P 
< 0.005) and more likely to have completed the 
four-session education series (P < 0.04) than 
unscreened women. Surprisingly, screened 
women were less likely to report membership 
in any type of women’s organization (P < 0.02). 
The majority of women in both groups was 
employed and reported owning land. Significant 
differences in scores from the wealth scale were 
noted between groups. Screened women reported 
owning a mean average of �.9 items versus 
�.1 items for unscreened women (P < 0.002). 
Screened women were also more likely to have a 
living husband (P < 0.00�). 
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Attitudes and beliefs about screening

Unscreened women were more likely to 
report that their husbands believe screening to be 
a harmful practice (P < 0.002) and also that they 
themselves believe screening is an evil or harmful 
practice (P < 0.00�). Interestingly, a majority of 
unscreened and screened women agreed with a 
prevailing rumor that women were being turned 
away because either providers were too busy 
(50 and 45%, respectively) or the facility was 
closed (60 and 52%, respectively). A minority of 
both groups felt women were also turned away 
because facilities had no supplies (22 and 20%, 
respectively). Furthermore, a significantly higher 
percentage (46%) of the unscreened women 
answered yes to at least one or more of the three 
reasons for being turned away, compared with 
65% of the screened women. This means that 

unscreened women were far more likely to believe 
that women were being turned away when they 
sought screening (P < 0.0�). While the majority 
of women in both groups saw screening as an 
important aspect of protecting one>s own health, 
unscreened women were more likely to disagree 
with this statement (P < 0.04), (Table 2).

Experience with the health care delivery 
system

A total of 166 (65%) screened women and 
90 (�5%) unscreened women reported they had 
been screened at least once in their lifetime prior 
to 2005. Noteworthy is that both screened and 
unscreened women (12 and 20%, respectively) 
reported that they had been turned away from 
a health facility that offered screening services, 
table (�). When compared with unscreened 
women, screened women appeared to be more 
experienced with the health care delivery system. 
Screened women were also more likely to use an 
oral contraceptive family planning method than 
unscreened women (P < 0.002). Unscreened 
women likely to treat themselves when they fell 
sick (��%). screened women, on the other hand, 
were more likely to first seek care (62%) from a 
health center (P < 0.00�).

Discussion 

Results from this study support findings from 
other research about women’s participation in 

Screened women Unscreened women P. value

Their husbands believe screening to be 
a harmful practice less more < 0.002

Themselves believe screening is an 
evil or harmful practice less more < 0.003

Majority
Women were being turned away 
because either providers were too busy 45% 50% -

The facility was closed 52% 60% -
Minority
Women were also turned away because 
facilities had no supplies 22% 20%

Women were being turned away when 
they sought screening less more < 0.03

Screening as an important aspect of 
protecting one’s own health agree disagree < 0.04

Table 2: The Attitudes and beliefs about screening among the study group.

Screened 
women

Unscreened 
women P. value

Turned away from 
a health facility 
that offered 
screening services

12% 20% < 0.002

Use an oral 
contraceptive 
family planning 
method

more less < 0.002

Treat themselves 
when they fell sick 62% 38% < 0.003

Table 3: Experience with the health care delivery 
system
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screening carried out. In our study, a supportive 
social network and actually knowing other 
screened women had an important effect on a 
woman’s decision to seek screening. Similarly, 
in South Africa, results suggest that knowing 
someone else who had a cervical smear was 
an independent predictor of screening (11). Of 
particular interest is our study finding that showed 
an increase in the woman’s participation with an 
increase in the number of screened women she 
reported knowing. Facilitating interaction among 
screened women who had positive experiences 
and unscreened women is one way to increase 
screening coverage (11). 

All behavior models have shortcomings, as 
do the models we have adapted. For instance, 
a determinant of screening is the presence or 
absence of a dialogue between the physician and 
the patient (12). This framework does not consider 
the presence of a dialogue between the physician 
and patient, such as physicians who support, 
promote, or recommend the screening test. The 
model also does not consider other possible 
spheres of physician influence, including their 
knowledge, beliefs, priorities, and attitudes (1�). 

In our study, screened women were more likely 
to seek care from a health facility when sick. 
This result is consistent with findings from other 
studies that suggest more contact with the health 
care system increases the likelihood of a woman 
being screened (14, 15). It is possible that women 
who routinely seek care from a health facility 
for curative purposes are also more comfortable 
accessing those services for preventive options 
such as screening.

The observed decrease in doctor recommend-
ation for a Pap test in the oldest age categories 
may be due to screening guidelines indicating 
that routine cervical cancer screening may not 
be necessary for all older women (9). Guidelines 
published prior to this survey also suggested that 
Pap testing could be discontinued after age 60 in 
women who had had regular previous screenings 
in which the smears had been consistently normal 
(16, 17). Previous studies have examined barriers 
to obtaining a physician recommendation for 
Pap testing among younger women (1�, 19, 20, 21). 
Studies have found consistently that individuals 

who report provider recommendation or 
encouragement are more likely to complete 
screening (22, 2�). In the present study, the lack 
of statistical significance among the factors that 
have been previously shown to be associated with 
recommendation to get a screening test could be 
due to the small sample size. 

As in our study, researchers in other settings 
have found an association between higher income 
and participation in cervical screening (24, 25). This 
stands to reason; women with financial resources 
may find it easier to access health services and 
leave other activities aside for the time it takes to 
seek screening.  

With respect to other limitations, self-reported 
information about provider recommendation 
may differ from information obtained from 
records of health care providers or from what is 
reported in physician surveys. In addition, the 
doctor may have not recommended the Pap test 
be done based on the new screening guidelines 
which suggest longer intervals for screening 
ranging from 1 to � years, depending on factors 
such as age, screening history, type of Pap test, 
and history of immunosuppression (9). 

A further limitation is that information about the 
reasons for physician visits was not asked for in 
the survey, and neither was the context of the visit. 
Physicians must prioritize delivery of multiple 
preventive services during office visits, and pelvic 
exams and Pap tests may be more likely to be 
done during regular visits or visits for a complete 
physical examination rather than with visits for 
acute or chronic illnesses (26, 27, 2�, 29). Patients may 
be especially likely to undergo cancer screening 
in conjunction with a health maintenance visit, 
offering visit, or physical examination (1�, 26). 
Cancer screening has been related to other factors 
not examined in the present study such as health 
beliefs, for example, beliefs about the benefits of 
having a cancer screening test (1�, 21). 

These findings suggest that the lack of a 
physician recommendation contributes to under 
use of Pap screening by many eligible women. 
Given research that shows the effectiveness of 
physician recommendations in improving use 
and increasing cancer prevention, increased 
physician recommendations could contribute 
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significantly to increased Pap screening use 
in the Sudan. The results of this study suggest 
that physicians do not always appropriately 
recommend a Pap test to women. Encouraging 
other researchers to use the context of the clinic 
visit, as well as theoretical models that address 
these issues in future research, will lead to a better 
understanding of why physician recommendation 
does not always lead to a Pap test. 

Our finding that increased wealth is predictive 
of screening participation speaks in favour of the 
need for screening programs to make a special 
effort to reach out poorer women. Programs may 
also benefit from linkages with development 
programs that improve women’s economic 
capacity and ensure that they can financially 
support their health care needs. A supportive 
social environment is also an important screening 
motivator. Screened women could be encouraged 
to share their screening experience broadly with 
friends and neighbors.

Conclusion

Women are in agreement that cervical cancer 
screening is important and that women should 
get Pap smears regularly as an important way of 

protecting their health. They are not open to the 
idea of reducing the frequency of Papanicolaou 
(Pap) smears, however, because they perceive 
annual screening to be successful in reducing 
cervical cancer mortality. Additionally, they 
have concerns about test accuracy. Women 
are distrustful of the rationale for reducing the 
frequency of Pap smears. Women’s previous 
bad experiences have reinforced their need 
for self-advocacy. Our findings confirm low 
levels of cervical cancer screening among 
Sudanese women. Culturally and linguistically 
appropriate Pap testing intervention programs 
for less acculturated Sudanese women should 
be developed, implemented, and evaluated. 
This study highlighted the importance of 
previous screening on screening attendance and 
strongly indicates that different strategies may 
be required for women who have never been 
screened. It will be essential to explore new and 
creative strategies to encourage screening in the 
population. And finally, more research is needed 
to fully understand the issues relevant to women 
who have never participated in screening. 
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