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Abstract

Background: Pelvic Inflammatory Disease (PID) remains a significant public
health issue in low-resource settings due to its adverse effects on female repro-
ductive health. This study aimed to determine the prevalence, microbial pro-
file, and associated risk factors of PID at the Douala General Hospital in Cam-
eroon. Methods: A retrospective case-control study was conducted over a 10-
year period (January 2013-December 2023) at the Douala General Hospital.
Sexually active women aged 15 - 50 diagnosed with PID were included as cases,
and healthy pregnant women served as controls (1:2 ratio). Data were ana-
lyzed using SPSS version 24.0. Logistic regression was used to identify risk fac-
tors, and adjusted odds ratios (AORs) with 95% confidence intervals (CI) were
calculated. Statistical significance was set at p < 0.05. Results: A total of 257
PID cases and 514 controls were analyzed. The mean age was 31.6 + 7.7 years,
with the 25 - 30 age group most affected. The prevalence of PID was 11.93%.
The leading pathogens were Chlamydia trachomatis (33.9%), Ureaplasma
urealyticum (24%), and Mycoplasma hominis (22.88%), with all cases showing
polymicrobial infections. Significant risk factors included age 35 - 40 years
(AOR = 1.74), being single (AOR = 2.62), secondary education (AOR = 1.84),
being a housewife (AOR = 2.46), history of intrauterine procedures (AOR =
2.68), history of STDs (AOR = 18.87), having >2 sexual partners (AOR = 8.67),
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early sexual debut (<20 years: AOR = 4.67), use of the calendar method (AOR
= 2.85), intrauterine device (AOR = 10.05), and contraceptive implants (AOR
=12.17) (all p < 0.05). Conclusion: PID prevalence was 11.93%, with polymi-
crobial infections dominated by C. trachomatis, U. urealyticum, and M. hom-
inis. Identified behavioral and reproductive risk factors highlight the need for
targeted prevention strategies and the use of multiplex PCR testing for early
diagnosis and management.

Keywords

Pelvic Inflammatory Disease, Prevalence, Pathogens, Risk Factors, Douala
General Hospital, Cameroon

1. Introduction

Pelvic Inflammatory Disease (PID) is an infection of the upper female genital tract
that includes a range of clinical conditions such as endometritis, salpingitis, oo-
phoritis, pelvic peritonitis, parametritis, and tubo-ovarian abscesses [1]-[3]. In
low- and middle-income countries (LMICs), PID represents a major public health
concern due to its long-term sequelae, including chronic pelvic pain, ectopic preg-
nancy, and tubal factor infertility—all of which significantly compromise women’s
reproductive health and quality of life [4]-[7].

The etiology of PID is primarily polymicrobial, and the disease is most frequently
associated with sexually transmitted infections (STIs), notably Chlamydia tracho-
matis, Neisseria gonorrhoeae, and genital mycoplasmas [8]-[10]. However, ascend-
ing infections caused by organisms from the gastrointestinal or oropharyngeal mi-
crobiota—such as enterobacteria, Staphylococcus spp., and Streptococcus spp.—
are also increasingly implicated in both acute and subclinical cases [8] [10] [11].

The global incidence of PID is estimated to range between 0.28% and 1.67% [12].
In high-income countries such as the United States, the prevalence is approxi-
mately 4.4%, with identified risk factors including vaginal douching, multiple sex-
ual partners, and untreated STIs [13]. Additional well-established risk factors in-
clude early sexual debut, low socioeconomic status, limited educational attainment,
and sexual intercourse during menstruation. Reported prevalence in Asia varies
considerably, reaching 24% in India and 8% in Pakistan [14].

In sub-Saharan Africa, the true burden of PID remains poorly defined due to
underreporting, diagnostic challenges, and the limited availability of advanced mi-
crobiological testing [15]. For instance, a Nigerian study by Howells e al reported
a PID prevalence of 5.7%, identifying nulliparity as a primary risk factor [16]. The
paucity of region-specific data—combined with the common occurrence of sub-
clinical presentations—complicates clinical suspicion and timely diagnosis.

In the Cameroonian context, data on PID are scarce, and the diagnostic landscape
is constrained by limited access to molecular testing. In particular, the underuse of

nucleic acid amplification tests (NAATSs), such as Polymerase Chain Reaction
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(PCR), for pathogens like C. trachomatis, Mycoplasma hominis, and Ureaplasma
urealyticum contributes to diagnostic underestimation [17].

This study aims to bridge existing knowledge gaps by determining the preva-
lence, microbial profile, and risk factors associated with PID at a major referral
hospital in Cameroon. Findings from this investigation are expected to inform
local prevention strategies, guide early intervention, and support the integration

of molecular diagnostic tools in routine clinical practice.

2. Methods

Study Design and Setting

This was a retrospective case-control study conducted in the Gynecology-Ob-
stetrics Department of the General Hospital of Douala (GHD)), a tertiary referral
and teaching facility located in Douala, the economic capital of Cameroon. The
hospital is equipped with advanced diagnostic infrastructure, including modern
microbiology and imaging units, making it suitable for the management of com-
plex gynecological conditions such as Pelvic Inflammatory Disease (PID).

The Gynecology-Obstetrics Department consists of eight outpatient consulta-
tion rooms, an operating theatre, inpatient wards, and a maternity unit. Outpa-
tient consultations are conducted by eight board-certified gynecologists. The mi-
crobiology laboratory is staffed by four medical biologists and supported by trained
laboratory technicians and includes a bacteriology section equipped for routine
cultures and some molecular diagnostics.

Study Period

Data collection was carried out over a 9-month period from October 1, 2022, to
July 30, 2023. However, the patient data reviewed spanned a 10-year period, from
January 1, 2013, to December 31, 2022.

Study Population and Sampling

The study population included the medical records of all women aged 15 to 50
years who consulted in the Gynecology-Obstetrics Department during the study
period.

Two groups were defined:

e Cases: Records of women diagnosed with PID based on the Centers for Dis-
ease Control and Prevention (CDC) clinical diagnostic criteria [2]. These in-
clude lower abdominal tenderness, adnexal tenderness, and cervical motion
tenderness, with or without additional criteria such as fever, abnormal dis-
charge, or laboratory findings.

e Controls: Records of healthy pregnant women seen during the same period,
with no history or clinical suspicion of PID, STIs, or gynecologic infections.

Cases and controls were selected using a 1:2 matching ratio, with matching
based only on:

e Obstetric and gynecological history.

Inclusion and Exclusion Criteria

e Only records with complete data on at least 95% of variables of interest were

included.
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e Records were excluded if PID diagnosis did not meet CDC criteria or if more

than 5% of required information was missing.

Data Collection and Quality Control

Data were manually abstracted from archived patient records using a structured,
pre-tested data extraction form. To ensure data reliability:

e A team of two trained data abstractors conducted the review independently.

e A third investigator resolved any discrepancies.

o Inter-rater reliability was assessed on a sample of 30 records (Cohen’s kappa

=0.89).

e Data abstraction was cross-checked against laboratory and imaging reports

where available.

Data Entry and Statistical Analysis

Data were entered into SPSS version 24.0 (IBM Corp., Armonk, NY) after dou-
ble-entry validation. Descriptive statistics were used to summarize variables. Cat-
egorical variables were reported as frequencies and percentages, and compared
using the chi-square or Fisher’s exact test as appropriate. Continuous variables
were expressed as means with standard deviations (SD), and compared using Stu-
dent’s t-test.

To identify factors associated with PID, univariate logistic regression was first
conducted. Variables with p < 0.20 in univariate analysis were entered into a mul-
tivariate logistic regression model, and adjusted odds ratios (AORs) with 95%
confidence intervals (CIs) were reported. A p-value < 0.05 was considered statis-
tically significant.

Ethical Considerations

Ethical approval was obtained from the Institutional Ethics Committee of the
General Hospital of Douala. Since this was a retrospective study using anony-

mized records, informed consent was waived.

3. Results

Study Population and Prevalence of Pelvic Inflammatory Disease

Between 2013 and 2023, a total of 2154 women presented for gynecological con-
sultation. Among these, 257 were diagnosed with pelvic inflammatory disease
(PID), corresponding to a prevalence of 11.93%. A case-control analysis was con-
ducted on 771 patient files—comprising 257 cases (PID) and 514 controls (preg-
nant women)—selected using a 1:2 case-to-control ratio.

Sociodemographic Characteristics

Table 1 summarizes participants’ sociodemographic characteristics. The over-
all age range was 15 - 50 years, with similar mean ages in the two groups (cases:
31.03 + 7.36 years; controls: 30.73 + 7.18 years). The most represented age group
among cases was 25 - 29 years (26.85%), whereas among controls it was 30 - 34
years (28.79%). On univariate analysis, women aged 30 - 34 years were signifi-
cantly less likely to have PID (OR: 0.59, 95% CI: 0.41 - 0.85; p = 0.005), while those
aged 35 - 39 years showed higher odds (OR: 1.49, 95% CI: 1.00 - 2.21; p = 0.04).
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Marital status was strongly associated with PID. Being single increased the like-
lihood of PID (OR: 2.10, 95% CI: 1.54 - 2.85; p < 0.001), while being married or
cohabiting was protective (OR: 0.48, 95% CI: 0.36 - 0.66; p < 0.001). Widowhood
was not significantly associated with PID.

Education level also showed significant associations. Women with secondary
education had higher odds of PID (OR: 2.14, 95% CI: 1.52 - 3.01; p < 0.001),
whereas higher education was not significantly associated with PID.

Regarding occupation, being a housewife was associated with increased PID
risk (OR: 1.82, 95% CI: 1.27 - 2.59; p = 0.0008). Employment in the formal sector
showed no significant association, while working in the informal sector appeared
protective (OR: 0.41, 95% CI: 0.24 - 0.69; p = 0.0007).

Although not statistically significant, a trend was observed regarding religion;

Christians were more represented among cases than Muslims (95.33% vs. 4.67%;

p = 0.06).

Table 1. Univariate analysis of sociodemographic characteristics.

Variable Cases (n = 257) (%) Controls (n = 514) (%) OR (95% CI) p-value
Age group (years)
15-19 11 (4.28%) 38 (7.39%) 0.56 (0.28 - 1.11) 0.09
20 - 24 32 (12.45%) 59 (11.48%) 1.09 (0.70 - 1.73) 0.69
25-29 69 (26.85%) 133 (25.88%) 1.05 (0.74 - 1.47) 0.77
30 - 34 50 (19.46%) 148 (28.79%) 0.59 (0.41 - 0.85) 0.005
35-39 51 (19.84%) 73 (14.20%) 1.49 (1.00 - 2.21) 0.04
40 - 44 29 (11.28%) 41 (7.98%) 1.46 (0.88 - 2.42) 0.13
45 -50 15 (5.84%) 22 (4.28%) 1.38 (0.70 - 2.72) 0.34
Marital Status
Single 124 (48.25%) 158 (30.74%) 2.10 (1.54 - 2.85) <0.0001
Married/Cohabiting 129 (50.19%) 346 (67.32%) 0.48 (0.36 - 0.66) <0.0001
Widow 3(1.17%) 10 (1.95%) 0.59 (0.16 - 2.18) 0.42
Level of Education
Secondary 87 (33.85%) 99 (19.26%) 2.14 (1.52 - 3.01) <0.0001
Higher 129 (50.19%) 284 (55.25%) 0.81 (0.60 - 1.10) 0.18
Occupation
Housewife 73 (28.40%) 92 (17.90%) 1.82 (1.27 - 2.59) 0.0008
Student 12 (4.67%) 38 (7.39%) 0.61 (0.31 - 1.19) 0.14
Unskilled/Informal Sector 19 (7.39%) 83 (16.15%) 0.41 (0.24 - 0.69) 0.0007
Salaried Employee 99 (38.52%) 203 (39.49%) 0.95 (0.70 - 1.30) 0.79
Religion
Christian 245 (95.33%) 471 (91.63%) 1.86 (0.96 - 3.60) 0.06
Muslim 12 (4.67%) 43 (8.37%) 0.53 (0.27 - 1.03) 0.06
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Microbial Profile of Pelvic Inflammatory Disease

Figure 1 presents the microbial profile among the 257 PID cases. All infections

demonstrated a polymicrobial etiology. The most frequently identified pathogens

were:
o Chlamydia trachomatis: 33.09%
o Ureaplasma urealyticun: 24.12%
o Mpycoplasma hominis: 22.88%

Co-infections were common (Table 2). The most frequent combination was M.
hominis + U. urealyticum (28.01%), followed by C. trachomatis + M. hominis
(22.95%) and C. trachomatis + U. urealyticum (20.62%). A smaller proportion of

cases involved mixed infections with Candida albicans, Enterobacteriaceae, Neis-

seria gonorrhoeae, or Gardnerella vaginalis.

Ureaplasma urealyticum _ 24.12
Mycoplasma hominis _ 22.88
Candida albicans - 7.62
Esherichia coli - 6.8

Pathogens

Gardnerella vaginalis . 2.26
staphylococcus aureus l 1.85
Klebsiella pneumonia . 1.85

Neissera gonorrhoeae l 1.64

0

20
Percentage (%)

Figure 1. Pathogens found in PID cases.

Table 2. Distribution of pathogen combinations identified among PID patients (n = 257).

40

Pathogen Combination

Mpycoplasma hominis + Ureaplasma urealyticum

Chlamydia trachomatis + Mycoplasma hominis
Chlamydia trachomatis + Ureaplasma urealyticum

Chlamydia trachomatis + Mycoplasma hominis + Ureaplasma urealyticum
Chlamydia trachomatis + Ureaplasma urealyticum + Candida albicans
Chlamydia trachomatis + Ureaplasma urealyticum + Enterobacteriaceae
Chlamydia trachomatis + Candida albicans
Chlamydia trachomatis + Neisseria gonorrhoeae
Ureaplasma urealyticum + Enterobacteriaceae
Ureaplasma urealyticum + Gardnerella vaginalis

Chlamydia trachomatis + Ureaplasma urealyticum + Neisseria gonorrhoeae

Frequency (n)
72
59
53
37

[ O NS TS

Percentage (%)
28.01
22.95
20.62
14.39
3.50
2.33
1.94
1.94
1.55
1.55

1.16
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Gynecological, Obstetric and Medical History

Table 3 summarizes the distribution of gynecological and medical risk factors.
Most participants in both groups were multiparous (cases: 59.53%; controls: 71.40%).
Primiparity was protective (OR: 0.49, 95% CI: 0.31 - 0.78; p = 0.002), as was mul-
tiparity (OR: 0.58, 95% CI: 0.43 - 0.80; p = 0.009).

A history of abortion was significantly more frequent among cases (39.30% vs.
25.29%) and was associated with increased risk of PID (OR: 1.91, 95% CI: 1.38 -
2.63; p < 0.001).

Similarly, prior intrauterine procedures were reported by 54.47% of cases com-
pared with 24.71% of controls, showing a strong association with PID (OR: 3.64,
95% CI: 2.65 - 5.00; p < 0.001).

A history of sexually transmitted infections (STIs) was one of the strongest pre-
dictors of PID: 84% of cases compared with 21.98% of controls (OR: 19.25, 95%
CI: 12.95 - 28.63; p < 0.001).

Likewise, having two or more lifetime sexual partners markedly increased PID
risk (OR: 14.40, 95% CI: 9.60 - 21.61; p < 0.001).

Early sexual debut was also associated with PID. Women who initiated sexual
activity before age 15 had significantly higher odds (OR: 7.32, 95% CI: 2.96 - 18.13;
p < 0.001), and initiation between ages 15 - 20 also increased risk (OR: 2.45, 95%
CI: 1.73 - 3.47; p < 0.001).

Certain contraceptive methods were associated with an increased risk of PID.
Compared with controls, cases reported less condom use (OR: 0.17, 95% CI: 0.12
- 0.25; p < 0.001), and greater use of IUDs (OR: 4.12, 95% CI: 1.39 - 12.19; p =
0.005), implants (OR: 7.42, 95% CI: 3.59 - 15.33; p < 0.001), and periodic absti-
nence (OR: 2.19, 95% CI: 1.61 - 2.97; p < 0.001).

Regarding medical history, HIV-positive status was significantly associated
with PID (8.56% vs. 4.47%; OR: 1.99, 95% CI: 1.09 - 3.66; p = 0.02).

Multivariate analysis

Multivariate logistic regression identified several variables independently asso-
ciated with PID (Table 4). These included:

Age 35 - 39 years: aOR 1.74 (95% CI: 1.14 - 2.66)

¢ Single marital status: aOR 2.62 (95% CI: 1.86 - 3.67)

e Secondary education: aOR 1.84 (95% CI: 1.23 - 2.63)

e Housewife occupation: aOR 2.46 (95% CI: 1.65 - 3.67)
Significant gynecological predictors included:

e History of intrauterine procedures: aOR 2.68 (95% CI: 1.47 - 4.90)
e History of STIs: aOR 18.87 (95% CI: 11.41 - 31.20)

e >2 sexual partners: aOR 8.67 (95% CI: 5.12 - 14.66)

¢ Sexual debut before age 20: aOR 4.67 (95% CI: 3.12 - 6.98)
Contraceptive methods remained independently associated:
e TUD use: aOR 10.05 (95% CI: 3.15 - 32.04)

e Implants: aOR 12.17 (95% CI: 5.64 - 26.24)

e Periodic abstinence: aOR 2.85 (95% CI: 2.01 - 4.04)
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In contrast, HIV infection and prior abortion did not remain independently

associated with PID in the final model.

Table 3. Univariate analysis of gynecological, obstetric, and medical history and risk of pelvic inflammatory disease.

Variable Cases (n = 257) Controls (n = 514) OR (95% CI) p-value
Parity
Primiparous 26 (10.12%) 95 (18.48%) 0.49 (0.31 - 0.78) 0.002
Multiparous 153 (59.53%) 367 (71.40%) 0.58 (0.43 - 0.80) 0.009
Abortion
Yes 101 (39.30%) 130 (25.29%) 1.91 (1.38 - 2.63) <0.001
No 156 (60.70%) 384 (74.71%) 0.50 (0.37 - 0.71) <0.001
Intrauterine Procedures
Yes 140 (54.47%) 127 (24.71%) 3.64 (2.65 - 5.00) <0.001
No 117 (45.53%) 387 (75.29%) 0.27 (0.19 - 0.37) <0.001
History of STIs
Yes 217 (84.44%) 113 (21.98%) 19.25 (12.95 - 28.63) <0.001
No 40 (15.56%) 401 (78.02%) 0.05 (0.03 - 0.07) <0.001
Number of Sexual Partners
0-1 116 (45.14%) 474 (92.22%) 0.06 (0.04 - 0.10) <0.001
22 141 (54.86%) 40 (7.78%) 14.40 (9.60 - 21.61) <0.001
Age at First Sexual Intercourse
<15 years 25 (9.73%) 6 (1.17%) 7.32(2.96 - 18.13) <0.001
15 - 20 years 202 (78.60%) 308 (59.92%) 2.45(1.73 - 3.47) <0.001
>20 years 30 (11.67%) 200 (38.91%) 0.20 (0.13 - 0.31) <0.001
Contraceptive Use
Condom 56 (21.79%) 313 (60.89%) 0.17 (0.12 - 0.25) <0.001
Emergency pill 29 (10.12%) 24 (4.67%) 0.19 (0.13 - 0.30) <0.001
IUD 10 (3.89%) 5(0.97%) 4.12 (1.39 - 12.19) 0.005
Implants 33 (12.84%) 10 (1.95%) 7.42 (3.59 - 15.33) <0.001
Periodic Abstinence 129 (50.19%) 162 (31.52%) 2.19 (1.61 - 2.97) <0.001
HIV Status
HIV Positive 22 (8.56%) 23 (4.47%) 1.99 (1.09 - 3.66) 0.020
HIV Negative 235 (91.44%) 491 (95.53%) 0.50 (0.27 - 0.91) 0.020
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Table 4. Multivariate logistic regression of factors associated with pelvic inflammatory disease.

Variable Adjusted OR (95% CI) p-value

Age group (35 - 39 years) 1.74 (1.14 - 2.66) 0.009
Marital status: Single 2.62 (1.86 - 3.67) <0.001
Secondary education 1.84 (1.23 - 2.63) 0.008
Occupation: Housewife 2.46 (1.65 - 3.67) <0.001
HIV positive 0.89 (0.41 - 1.92) 0.78
History of abortion 0.63 (0.34 - 1.17) 0.15
Intrauterine procedures 2.68 (1.47 - 4.90) 0.001
History of STIs 18.87 (11.41 - 31.20) <0.001

22 sexual partners 8.67 (5.12 - 14.66) <0.001
Sexual debut before 20 years 4.67 (3.12 - 6.98) <0.001
Use of IUD 10.05 (3.15 - 32.04) 0.001

Use of implants 12.17 (5.64 - 26.24) <0.001
Periodic abstinence 2.85(2.01 - 4.04) <0.001

4. Discussion

Age Distribution and Prevalence of PID

This retrospective case-control study examined risk factors associated with pel-
vic inflammatory disease (PID) among women aged 15 - 50 years at a tertiary hos-
pital in Cameroon. The overall PID prevalence of 11.93% aligns with the high
burden of reproductive tract infections reported in similar sub-Saharan African
settings. The most represented age group was 25 - 30 years (26.85%), slightly older
than the 20 - 24-year peak reported by Nkwabong et al in Cameroon [17]. This
difference may partly reflect the lower proportion of youth (16.73%) in our cohort
and suggests that older reproductive-age women remain vulnerable, likely due to
cumulative exposure to risk factors or delays in seeking care. The mean age of
affected women (31.62 + 7.70 years) was comparable to previous findings from
Cameroon and Nigeria [16] [17], reinforcing that PID is most common during
peak reproductive and sexual activity years.

Our observed prevalence exceeded the 4.7% reported by Nkwabong et al. [17]
but remained below the 24% reported in India by Vanamala et a/ [18]. Variations
across studies may be attributable to differences in study duration, population
characteristics, diagnostic techniques, and healthcare-seeking behavior. In partic-
ular, the 10-year timeframe and use of multiplex PCR in our study likely improved
detection of both symptomatic and subclinical PID.

Microbiological Profile: Changing Trends and Diagnostic Sensitivity

Chlamydia trachomatis, Ureaplasma urealyticum, and Mycoplasma hominis
were the most frequently identified pathogens, consistent with regional and global

literature [6] [7] [19]. These organisms are common causes of non-gonococcal
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PID and are known for their ability to persist asymptomatically.

Unexpectedly, Neisseria gonorrhoeae was rarely detected (1.64%), contrasting
with historical data that typically rank it as the second most common etiologic
agent after Chlamydia trachomatis[1] [2] [9]. Its pauci-symptomatic presentation
in women often leads to underdiagnosis in settings without routine NAAT or PCR
testing [15]. Our findings mirror those of Nana-Njamen ef a/ [8], who also re-
ported low gonococcal detection in similar diagnostic environments.

Detection of enterobacteria such as Escherichia coli further supports the polymi-
crobial nature of PID, consistent with evidence from post-procedural and post-
surgical infections [4] [20].

Risk Factors for PID: Contextual Insights

Sociodemographic Determinants

Older age (35 - 40 years) increased PID risk (OR: 1.74, 95% CI: 1.14 - 2.66),
differing from reports that highlight adolescence as the highest-risk period [20].
This contrast may reflect lower rates of early sexual debut and distinct contracep-
tive patterns in developing regions, where older women accumulate greater expo-
sure to untreated or recurrent infections.

Being single significantly increased the likelihood of PID (OR: 2.62, 95% CI:
1.86 - 3.67), consistent with findings from Simms et al in the U.S. [21]. Single
women may experience higher partner turnover or less relationship stability,
thereby increasing STI exposure.

Low educational attainment also emerged as a risk factor (OR: 1.84; 95% CI:
1.23 - 2.63). Similar findings by Vanamala et al [18] suggest that limited health
literacy and poor knowledge of STI prevention likely contribute to this associa-
tion.

Sexual and Reproductive Behavior

A history of STIs was the strongest predictor of PID (OR: 18.87; 95% CI: 11.41
- 31.20), consistent with literature demonstrating that recurrent or inadequately
treated infections promote chronic inflammation and facilitate ascending infec-
tion [21] [22].

Multiple sexual partnerships (=2 partners) increased PID risk by 8.67-fold, sup-
porting Jossens et al’s findings that recent partner change significantly elevates
STI transmission [23]. Exposure to multiple microbial strains without consistent
barrier protection likely underlies this risk.

Early sexual debut was a robust determinant, with initiation before age 15 in-
creasing PID risk by 28.84 (95% CI: 10.64 - 78.16), and debut between 15 - 20 years
by 3.88 (95% CI: 2.49 - 6.05). This pattern aligns with Simms et a/’s identification
of early adolescence as a critical vulnerability period [21]. Biological susceptibility
of the immature cervix and limited power to negotiate safe sex practices are key
contributors.

Contraceptive Use and Procedure-Linked Risks

Implant users exhibited significantly higher PID risk (OR: 12.17; 95% CI: 5.64
- 26.24), possibly reflecting decreased condom use among women who feel pro-

tected from pregnancy but remain exposed to STTs.
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IUD use was another strong predictor (OR: 10.05), consistent with reports by
Jossens et al. [23] and Bhurt et al [14]. Pathogen introduction during insertion
and the potential for microbial biofilm formation on the device may increase in-
fection risk, especially in the presence of undetected cervicitis.

Intrauterine procedures increased PID risk (OR: 2.68; 95% CI: 1.47 - 4.90), ech-
oing findings from Kenya where up to 44% of hysteroscopies led to PID [20].
These procedures compromise cervical barriers and facilitate ascending infection.

Periodic abstinence also increased PID risk (OR: 2.85). In settings where 61%
of women were married, reliance on this method without condom use may expose
women to STIs from partners with unrecognized or extramarital infections.

Public Health and Clinical Implications

The high PID prevalence and predominance of polymicrobial infections under-
score the need for integrated prevention and early detection strategies. Key actions
include:

e Routine STT screening, especially for Chlamydia trachomatis, as part of pri-

mary reproductive healthcare.

e Expanded use of multiplex PCR, which offers superior sensitivity over con-

ventional diagnostic methods.

e Comprehensive sexuality education for adolescents and young adults, empha-

sizing risks of early sexual debut, multiple partnerships, and unprotected sex.

e Enhanced counseling for women undergoing IUD insertion or intrauterine

procedures, including consideration of targeted prophylactic antibiotics in
high-risk individuals.

Strengths and Limitations

Strengths

o Alarge, 10-year dataset from a major referral hospital strengthens the repre-

sentativeness and reliability of findings.

e Matched case-control design with multivariate regression improved control

of confounding.

e Detailed microbiological profiling enabled robust characterization of PID

etiology in this setting.

Limitations

This cross-sectional study relied on retrospective medical records, which may
contain incomplete or inaccurate data, leading to misclassification bias. The de-
sign limits causal inference. Using pregnant women as controls may introduce
selection bias due to differences in health-seeking behavior and risk profiles, af-

fecting generalizability.

5. Conclusions

This study identified a PID prevalence of 11.93%, with a predominantly polymi-
crobial etiology driven by Chlamydia trachomatis, Ureaplasma urealyticum, and
Mpycoplasma hominis. Contrary to global trends, Neisseria gonorrhoeae was

rarely detected. Classical PID risk factors were confirmed, including early sexual
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debut, multiple sexual partners, single marital status, low educational level, IUD
and implant use, and prior STIs.

These findings emphasize the need for a multipronged approach to PID pre-
vention, combining advanced diagnostic tools such as multiplex PCR with risk-
based screening and targeted public health interventions. Strengthening repro-
ductive health education and improving access to STI prevention and early treat-
ment are essential for reducing the burden and long-term complications of PID

in resource-limited settings.
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