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Introduction: Adolescents and young adults face unique sexual and

reproductive health (SRH) challenges, with early sex and marriage linked to

negative outcomes. Reported ages at first sex (AFS) and first marriage (AFM)

are crucial indicators for SRH and HIV intervention programs. This study aimed

to assess the consistency of AFS and AFM reports among adolescents and

young adults with repeated responses across eight survey rounds (1994–2016)

from the Magu Health and Demographic Surveillance System (Magu HDSS).

Methods: A serial cross-sectional survey comprising 58,654 observations from

33,177 individuals in the Magu HDSS, conducted between 1994 and 2016, was

analysed. Structured face-to-face interviews were used for data collection.

A fixed-effects panel regression model was applied to assess within- and

between-individual variability. Reported AFS and AFM were categorized as

consistent or inconsistent across survey rounds. Variability and consistency

were further analysed across different age groups, sexes, residence area,

education, pregnancy and HIV status.

Results: The study revealed significant within-individual variability, with nearly

half of the variation due to individual-specific reporting changes over time.

Among 2,637 individuals aged 15–24 who reported AFS more than once, 1,312

(49.8%) provided consistent values. For AFM, 621 out of 920 individuals (67.5%)

reported same age values across multiple surveys. In other words, 49.8% of

individuals provided the same AFS values each time, while 67.5% reported the

same AFM values; the rest reported different values. Sub-analysis showed that

age, sex, residence, HIV status, pregnancy, and education influenced variability

and consistency. Females exhibited higher consistency in AFS (56.7%) and AFM

(61.0%) compared to males (43.5% and 44.9%, respectively). Adolescents

(15–19 years) reported more consistently with lower variability than young

adults (20–24 years) and adults (25–49 years).
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Conclusion: This study assesses the extent of consistency in reported ages among

young individuals and identifies the challenge of self-reported AFS and AFM data

due to inherent variability and inconsistency. It highlights the need to scrutinize

the consistency of these reported events each time these indicators are used to

evaluate trends and progress in SRH and HIV programs. A systematic analytical

approach is essential for improving data quality and obtaining accurate estimates.
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Introduction

Self-reported data from surveys on adolescent and young adult

sexual behaviour is frequently utilised to shape research and policy

agendas on reproductive health issues (1, 2). Accurately measuring

the timing of first sexual intercourse (age at first sex, AFS) and the

timing of marriage (age at first marriage, AFM) is essential for

understanding sexual and reproductive health (SRH) outcomes

among young people. These events serve as key markers of

sexual maturity and social transition, carrying significant

implications for public health (3–5). The age at which adolescent

and young adult first engage in sexual activity and when they

marry significantly influences their vulnerability to sexually

transmitted infections (STIs), unintended pregnancy, and various

social and health consequences (3–7). Early marriage has

demographic and health ramifications for both individuals and

societies (6, 7). Early sexual debut is associated with multiple

health risks, including increased sexual activity without condom

use raising the risk of HIV and other STIs (8–10), and for

women, it exposes them to early pregnancy and childbirth

complications (11, 12).

Understanding trends in sexual behavior is essential for

evaluating the effectiveness of prevention programmes targeting

early sexual debut and marriage (13), preventing sexually

transmitted infections (14, 15), and assessing the impact of

increased educational access on reproductive health outcomes

(16).However, despite the growing focus on sexual health,

significant challenges persist in accurately capturing these

behaviours over time, particularly in low- and middle-income

countries (LMICs), where socio-cultural norms and economic

factors strongly influence sexual behaviour. Existing studies often

rely on cross-sectional designs, which fail to capture changes in

behaviour within individuals and do not account for the influence

of socio-demographic factors and reporting biases (17–19).

In sub-Saharan Africa, where cultural norms significantly

shape sexual behaviour and marriage patterns, obtaining accurate

data on AFS and AFM is even more critical. Yet, self-reported

data—despite being the primary source of information on AFS

and AFM—are susceptible to various biases, including response

bias, social desirability bias, and recall errors (20–23). These

biases are particularly pronounced among young people, who

may fear judgment or lack the ability to recall events accurately

(20–23). Adolescents, in particular, may be more sensitive to the

potential consequences of public disclosure of their sexual and

marriage experiences, making them more prone to discrepancies

and misreporting (24, 25).

Discrepancies in reporting are influenced by societal and

cultural norms, literacy levels, access to information, and recall

bias (20–23). Studies have shown that consistency in reporting

these events is higher in high-income countries (>80%) (26, 27)

compared to LMICs (36.5%–50%) (20, 28). Furthermore, gender

differences are evident, with males often reporting older ages

than females (29, 30), and older individuals demonstrating lower

consistency in their reports (27). Although short-term recall is

generally expected to improve consistency, some studies indicate

that even with longer recall intervals, consistency can remain

high. For instance, a 7-year gap study reported 85.4% consistency

(26) compared to 22.2%–50% in studies with 1–2-year gaps (20,

31). Such inconsistencies challenge the validity of self-reported

data, potentially leading to misinformed public health policies

and ineffective interventions.

Given these challenges, it is essential to understand the factors

influencing reporting accuracy, which include individual

factors (e.g., age, gender), socio-cultural factors (e.g., stigma,

social norms), and methodological factors (e.g., survey design,

interview methods, data management, and analysis) (24, 31–33).

Inconsistencies in self-reported AFS and AFM are not random

but are influenced by these multiple factors. Although, several

studies have explored reported AFS and/or AFM using individual

samples at one or two time points (31–33), only a limited

number have examined consistency across three to five time

points (34, 35). Most of these studies have focused on

adolescents aged 7–19 years (20, 28, 31) or adults in the general

population (27, 35), leaving a critical gap in understanding how

these reports vary among diverse socio-demographic groups and

change over time.

This study aimed to address these gaps by leveraging data from

the Magu Health and Demographic Surveillance System (Magu

HDSS), which has tracked sexual behaviour and HIV/AIDS data

Abbreviations
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age at first sex; AIDS, acquired immunodeficiency syndrome; BMC, Bugando
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over two decades. By examining AFS and AFM reports from the

same individuals across multiple survey rounds, this study

uniquely explores the variability and consistency of these self-

reports. This approach not only enhances the accuracy of trend

analysis but also provides critical insights for refining public

health strategies. Specifically, consistency in reported AFS and

AFM was analysed both overall and among subgroups, including

adolescents, young adults, and other demographic categories.

Understanding these inconsistencies is crucial for designing

effective sexual health interventions and ensuring that

educational and prevention programmes are tailored to

diverse populations.

Materials and methods

Data source

We analysed data from eight rounds of serological surveys

conducted under Magu HDSS, also known as the Kisesa

observational HIV cohort study, between 1994 and 2016. Magu

HDSS is an open community cohort located 20 kilometres east

of the city of Mwanza in Tanzania. The surveys included all

persons aged 15 years and above who were listed in the

respective HDSS follow-up rounds, with data collected using a

structured questionnaire and face-to-face interviews. These were

administered by trained, same-sex interviewers in their mid-20s,

recruited from the Sukuma ethnic group to enhance cultural

familiarity and rapport with individuals. The questionnaires were

administered in Swahili or the local vernacular where necessary,

maintaining uniformity across rounds. Interviews were conducted

in private, temporary huts to ensure confidentiality, with home

visits conducted for individuals who could not initially attend.

Interviewers underwent specialized training to ensure consistent

data collection practices across all rounds. Data collection

methods and environments were standardized across all rounds,

with surveys held at central village locations or during home

visits for eligible individuals (36, 37). The study ensured robust

methodological practices to minimize measurement biases and

maximize the reliability of results. The final data collection was

in 2016, after which no further data were available for inclusion

in our analysis.

Survey round three did not collect data on AFS, and two

rounds (survey rounds two and three) did not collect data on

AFM. However, in all rounds, we have information reported

regarding whether individuals experienced the event or not, so

we didn’t exclude these rounds from our analysis.

Our study focused on analysing data from all age groups who

attended at least one of the surveys conducted between 1994 and

2016, but specifically for the young individuals (aged 15–24

years), with a sub-analysis based on adolescents (aged 15–19

years), young adults (aged 20–24 years), and the adults (aged 25–

49 years). To assess consistency and variability, we specifically

included individuals who appeared in two or more survey rounds

in the analysis. Sampling strategies and survey methods used in

Magu HDSS have been described in detail elsewhere (36, 37).

Ethical approval and consent to participate

This study, approved by the Catholic University Health and

Allied Sciences (CUHAS) and the Bugando Medical Centre

(BMC) Research Ethics and Review Committee (CREC/585/

2022), analysed secondary data from the Magu HDSS. The Magu

HDSS had ethical approval from the Lake Zone Institutional

Review Board (LZIRB), the Medical Research Coordinating

Committee of Tanzania, and the London School of Hygiene and

Tropical Medicine. Individuals were provided with informed

consent regarding the study’s objectives, and explicit written

consent was obtained before survey interviews. The informed

consent process included an oral presentation, allowing

individuals to express agreement or disagreement. For individuals

aged 15–17, consent was sought from parents or guardians, with

minors also required to assent. Eligible individuals were invited

to a central location to respond to the questionnaire in private

huts. The survey, conducted in Swahili, covered various topics,

ensuring participant confidentiality using unique anonymized

identification numbers.

Measures

The surveys collected data on AFS and AFM by asking two

questions: whether the respondent had ever had sexual

intercourse or ever married, and if so, at what age (in completed

years) they first experienced the event. The wording of the

questions regarding AFS and AFM was consistent across all

survey rounds. The survey also gathered information on the

respondent’s age, date of birth, interview date, sex, and other

survey parameters (not of interest for the current analysis). In

these surveys, no distinction was made between formal marriage

and cohabiting (living with) a partner.

Data management for AFS and AFM

Data from eight rounds of serological surveys were combined

to establish an overall total sample size. During the cleaning

process, we removed observations with discrepant sex values

across surveys and those with an age less than 15 years, as Magu

HDSS considers survey participants to be 15 years and older. We

recalculated age based on the interview date and date of birth

and compared it with the reported age. Missing age values were

replaced with the calculated age, and observations with a

discrepancy of more than three years (either younger or older)

between the calculated age and reported age were removed, as

these may indicate mistaken identity. Additionally, we excluded

records with missing age information, where neither a reported

nor calculated age was available. After combining data from all

eight survey rounds, a total of 60,392 observations from 33,320

records were obtained. Following the cleaning process, the final

dataset included 58,654 responses from 33,177 individuals as

shown in Figure 1.
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Eligibility and exclusion criteria of the
reported AFS and AFM

From the cleaned dataset of 58,654 responses from 33,177

individuals, we applied eligibility and exclusion criteria to define

the final data for AFS and AFM analysis. For AFS, individuals

with missing information on both ever having had sex and AFS,

as well as those who were not asked about these variables, were

excluded, resulting in 56,704 observations from 31,522 records.

Similarly, for AFM, individuals with missing data on both ever

being married and AFM were excluded, resulting in 56,610

observations from 31,627 records (Figure 1).

Different scenario of reported AFS and AFM
and correction methods

Previous studies in Malawi (38), Uganda (39), and other

African countries (40–42) have assessed the quality of self-

reported sexual behaviour data, including AFS and/AFM, using

various methods. These methods include comparing reported

values among a sub-sample of re-interviewed survey participants

(38), comparing reported values from different surveys among

same people with multiple reporters (39), and assessing the

consistency against other indicators, such as age at first birth or

by comparing behavioural data with biological outcomes like

pregnancy (40–42). Other approaches have been used to evaluate

and correct inconsistencies in reported AFS, including

considering the first reported AFS as correct and disregarding

subsequent information, selecting either the higher or lower AFS

when respondents report two different values at different times,

or taking the average or the most recent reported AFS (31, 35).

However, a study population across sequential survey rounds, as

in the current study, provides a unique opportunity to assess

reporting inconsistencies in AFS and AFM longitudinally and

facilitates the development of a systematic approach to address

inconsistencies in reported values.

In this study, we identified consistent and inconsistent AFS and

AFM data and made corrections whenever necessary. Consistent

AFS and AFM data are those that do not change over time. They

include data from individuals who have either never experienced

events (i.e., sex/marriage) and did not report their AFS or AFM

across multiple surveys, or reported AFS and AFM only once

across eight surveys, or reported the same AFS and AFM

multiple times. Data were also deemed consistent if AFS and

AFM were reported multiple times with a difference of, at most,

only one year. Inconsistent AFS and AFM data are from

individuals who reported AFS and AFM multiple times with

FIGURE 1

Flow chart of the exclusions in study sample based on age at first sex (AFS) and marriage (AFM).
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variations exceeding one year (i.e., 2, 3, 4, or more years) across the

eight surveys. For such cases the mean value was estimated as a

proxy for analysis. We further categorized the data into reliable,

and unreliable reports, to enhance analytical accuracy. Reliable

data include reports that meet one or more of the following

conditions: individuals who never experienced the events and

consistently did not report AFS and AFM across multiple

surveys, those who reported AFS and AFM only once, those who

reported AFS and AFM consistently across surveys, or those who

reported multiple times but with only one differing value (in

such cases, the most common value was considered valid).

Reliable data also include cases where AFS and AFM were

reported more than once but differed by no more than one year,

with the oldest age considered valid. Unreliable data, however,

are those deemed insufficiently consistent for use in the analysis,

even after attempts to correct for discrepancies. These include

reports where AFS and AFM were recorded multiple times with

variations exceeding one year (e.g., 2, 3, 4, or more years) and

where the mean value was estimated, or cases requiring further

investigation to resolve discrepancies (e.g., revisiting original

questionnaires or field data). Unreliable data also include

instances where individuals reported having experienced the

events but did not provide corresponding AFS and AFM values

(Supplementary Table S1). We examined the overall consistency

and inconsistencies in the reported AFS and AFM, stratifying the

data by demographic characteristics. The chi square test was used

to determine the significant association between demographic

characteristics and consistency rate. A P-value of less than 0.05

was considered as statistically significant.

Variability of the reported AFS and AFM

We utilized a fixed-effects panel regression model (also called

within-subject or within-group models) to estimate the variability

in reported AFS and AFM. Specifically, we assessed both within-

and between-individual variability, as well as the intra-class

correlation coefficient (ICC). A p-value of less than 0.05

considered statistically significant. This model accounts for

clustering within individuals. It is widely used to analyze data

that focuses on changes within individuals over time or across

groups. By incorporating individual-specific fixed effects, the

model controls for unobserved, time-invariant characteristics that

may influence responses. This helps ensure a a more accurate

estimation of reporting variability (43).

Results

Demographic characteristics of the
participants

Table 1 presents the demographic characteristics of the study

participants, comprising a total of 58,654 responses from 33,177

unique individuals across eight survey rounds. The number of

available responses for certain variables is slightly lower than the

total number of participants due to missing data. Overall, the

majority of participants were female (57.5%), had completed

primary education (65.1%), and resided in rural areas (58.3%).

A small proportion of participants had a positive HIV status

(5.6%). Nearly half of the participants were younger, with 33.9%

aged 15–19 years (adolescents) and 17.0% aged 20–24 years

(young adults).

The variability of the reported AFS and AFM
among individuals with multiple reports

Table 2 shows the variability of reported AFS and AFM

among individuals with multiple reports, excluding those

who reported only once. Within-individual variability was

higher than between-individual variation, with 11.2 for AFS and

12.1 for AFM, compared to 9.9 for AFS and 10.3 for AFM.

Approximately 40.0% of the total variance in both AFS and AFM

TABLE 1 Demographic characteristics of participants across survey
rounds.

Characteristics Total responses (N= 58,654)
Individual responses (N = 33,177)

Variables n (%)

Sex

Male 14,104 (42.5)

Female 19,059 (57.5)

Residence area

Rural 19,351 (58.3)

Semi-urban 13,821 (41.7)

Level of formal education

No education 7,691 (23.2)

Primary education 21,588 (65.1)

Secondary or higher education 3,865 (11.7)

Age in years

15–19 11,254 (33.9)

20–24 5,645 (17.0)

25–49 13,006 (39.2)

50+ 3,272 (9.9)

HIV status

Negative 27,510 (82.9)

Positive 1,869 (5.6)

TABLE 2 Overall variability of reported age at first sex (AFS) and marriage
(AFM) among multiple reporters.

AFS (responses = 29,991;
Individuals = 12,897)

AFM (responses = 21,513;
Individuals = 10,112)

Coefficient Coefficient

su (between

individual-

variation)

9.9 10.3

se (residual:

within-variation)

11.2 12.1

r [Intraclass

correlation (ICC)]

0.4 0.4
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was attributed to individual-specific differences. By age group,

adolescents showed lower within-individual variability for AFS

(2.0) compared to young adults (3.1). Overall, younger

individuals (15–24 years) exhibited lower variability in reporting

AFS and AFM compared to older individuals (25–49 years)

(Table 3). Variability in AFS and AFM by demographic

characteristics and HIV status overall showed higher within-

individual variation than between-individual variation across

most variables (Supplementary Table S2).

Consistency and inconsistencies in reported
AFS and AFM among individuals with
multiple reports

We examined the consistency and inconsistencies in reported

AFS and AFM among individuals who reported eligible values

more than once and ever experienced the events. We excluded

those who reported these values only once or those who had

never engaged in sexual activity or marriage.

Table 4 provides an overview of the findings. Among the

individuals who reported eligible AFS more than once and ever

had sex (a total of 6,690 individuals), about 1,209 (18.1%)

consistently provided the same values for AFS. For AFM, out of

4,527 individuals, approximately 954 (21.1%) reported consistent

values. When we collapsed the levels, we included those who

consistently reported values in most rounds except one or had

commonly reported values in all rounds except a few. We

grouped them with people who reported consistent values. In

this context, we found that overall, 51.9% reported consistent

AFS, and 56.1% reported consistent AFM (Table 4).

Consistency by age groups showed that adolescents had higher

consistency for both AFS and AFM compared to young adults

(Table 5). Among the younger population (15–24 years),

consistency was 49.8% for AFS and 67.5% for AFM. Reporting

consistency for AFS and AFM varied slightly by education level,

residence, and HIV status. However, females showed higher

consistency (56.7%) than males (43.5%) for AFS and for female

(61.0%) and males (44.9%) for AFM (Supplementary Table S3).

Reliable and unreliable reported AFS and
AFM data

Overall, out of 31,522 individuals who reported AFS data,

22,860 (72.5%) entries are considered reliable, while 8,662

(27.5%) are deemed unreliable even after correction of

inconsistencies. Among the young population, 12,412 (80.9%)

entries are classified as reliable data, while 2,938 (19.1%) are

unreliable data. As for AFM data, 24,852 (78.6%) entries are

marked as reliable data, with 6,775 (21.4%) labelled as unreliable.

In the case of the young population, 14,245 (92.0%) AFM entries

are reliable, and 1,241 (8.0%) are unreliable (Table 6).

TABLE 3 Variability of reported age at first sex (AFS) and marriage (AFS) among multiple reporters by age.

Variance components and
Intraclass correlation (ICC)

AFS variability by age categories

15–19 years 20–24 years 15–24 years 25–49 years

Responses = 2,999 Responses = 4,934 Responses = 12,783 Responses = 16,845

Individuals = 2,550 Individuals = 4,004 Individuals = 10,519 Individuals = 8,033

Coefficient

su (between individual-variation) 1.8 2.5 2.3 6.1

se (residual: within-variation) 2.0 3.1 2.7 8.3

r [Intraclass correlation (ICC)] 0.4 0.4 0.4 0.4

AFM variability by age categories

Responses = 469 Responses = 2,205 Responses = 2,674 Responses = 13,268

Individuals = 459 Individuals = 1,979 Individuals = 2,252 Individuals = 7,134

Coefficient

su (between individual-variation) 1.3 2.2 2.2 5.4

se (residual: within-variation) 2.4 1. 7 1.7 6.3

r [Intraclass correlation (ICC)] 0.2 0.6 0.6 0.4

TABLE 4 Consistency in reported age at first sex (AFS) and marriage (AFS)
among multiple reporters: (1994–2016).

Reported age at first sex (AFS) and age at first Marriage
(AFM) consistencies in four level of categories: overall

AFS AFM

N= 6,690 N = 4,527

n (%) n (%)

Reported consistently 1,209 (18.1) 954 (21.1)

Inconsistent: can identify most likely age 1,069 (16.0) 922 (20.4)

Inconsistent: can be corrected 1,195 (17.9)) 664 (14.7)

Inconsistent: cannot identify most likely age 3,217 (48.1) 1,987 (43.9)

Reported AFS and AFM consistencies in two level of
categories (collapsed from four levels): Overall

AFS AFM

N= 6,690 N= 4,527

n (%) n (%)

Reports consistent 3,473 (51.9) 2,540 (56.1)

Reports inconsistent 3,217 (48.1) 1,987 (43.9)
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Discussion

The study found substantial within-individual variability and

inconsistencies in reported AFS and AFM when individuals were

asked about these milestones on multiple occasions in Kisesa,

North-West Tanzania. An intraclass correlation of 40% for AFS

and AFM indicated that nearly half of the variation in reported

AFS and AFM was due to changes individuals made over time,

potentially influenced by changing circumstances. Overall, 51.9%

of participants reported AFS consistently, and 56.1% reported

AFM consistently, while 27.5% (8,662) of AFS data and 21.4%

(6,775) of AFM data remained unreliable, even after correcting

for inconsistencies. Among those aged 15–24 years, 49.8%

consistently reported AFS, and 67.5% consistently reported AFM,

with 19.1% (2,938) of AFS data and 8.0% (1,241) of AFM data

deemed unreliable. Overall, in this analysis, AFM was

consistently reported higher than AFS, especially among the

younger population. However, it’s important to consider that

reporting consistency for AFM and AFS can still be influenced

by various factors, including cultural norms and social

desirability (44). While greater consistency in AFM reporting is a

general trend in this analysis, it may not apply universally across

all populations or cultural contexts. Previous studies have

reported similar challenges. For instance, Wringe et al. (35)

highlighted significant inconsistencies in age-at-event reporting

across three HIV cohort studies in sub-Saharan Africa, while

Nguyen (45) identified reporting biases in AFS data from 42 SSA

countries, especially among adolescents.

The findings from the sub-analysis show that age, sex,

residence area, HIV status, pregnancy status, and education level

can impact the variability and consistency in reporting AFS and

AFM, though only to a small degree. The most notable

differences was for AFM, with females demonstrating higher

consistency (61.0%) compared to males (44.9%). Minor

differences were also observed across other variables, including

residence area, HIV status, and pregnancy status. These results

have important implications for the design and interpretation of

studies relying on self-reported data, particularly in sexual and

reproductive health. Researchers and policymakers should

consider these demographic factors when assessing and

addressing the reliability of such data.

Globally, the consistency of reported lifetime events varies (28,

31, 34, 35). A study conducted using two rounds of the National

Longitudinal Study of Adolescent Health (Add Health) among

those reporting sexual experience at both interviews found that

only 22.2% reported the same age of first sex (31) and large

variability in reporting ages. Reporting accuracy can be

influenced by data collection methods; while audio computer-

assisted self-interview (ACASI) has been shown to enhance

privacy and accuracy (46), results are mixed. For example, in

Kenya, ACASI increased reports of sensitive behaviours like

coerced sex but did not significantly change reports of

TABLE 5 Consistency in reported ages at first sex (AFS) and marriage (AFM) among multiple reporters by age: (1994–2016).

Reported consistency categories Reported AFS consistency in four level of categories

Age categories**

15–19 years 20–24 years 25–49 years 15–24 years

N= 1,177 N= 1,460 N= 3,475 N = 2,637

n (%) n (%) n (%) n (%)

Reported consistently 257 (21.8) 268 (18.4) 579 (16.7) 525 (19.9)

Inconsistent: can identify most likely age 115 (9.8) 191 (13.1) 656 (18.9) 306 (11.6)

Inconsistent: can be corrected 232 (19.7) 249 (17.1) 626 (18.0) 481 (18.2)

Inconsistent: cannot identify most likely age 573 (48.7) 752 (51.5) 1,614 (46.5) 1,325 (50.3)

Reported AFS consistency in two level of categories (collapsed from four levels)

Reports consistent 604 (51.3) 708 (48.5) 1,861 (53.6) 1,312 (49.8)

Reports inconsistent 573 (48.7) 752 (51.5) 1,614 (46.5) 1,325 (50.3)

Reported AFM consistency in four level of categories

Age categories**

15–19 years 20–24 years 25–49 years 15–24 years

N= 188 N= 732 N= 2,947 N= 920

n (%) n (%) n (%) n (%)

Reported consistently 58 (30.9) 173 (23.6) 581 (19.7) 231 (25.1)

Inconsistent: can identify most likely age 28 (14.9) 151 (20.6) 631 (21.4) 179 (19.5)

Inconsistent: can be corrected 46 (24.5) 165 (22.5) 380 (12.9) 211 (22.9)

Inconsistent: cannot identify most likely age 56 (29.8) 243 (33.2) 1,355 (46.0) 299 (32.5)

Reported AFM consistency in two level of categories (collapsed from four levels)

Reports consistent 132 (70.2) 489 (66.8) 1,592 (54.0) 621 (67.5)

Reports inconsistent 56 (29.8) 243 (33.2) 1,355 (46.0) 299 (32.5)

**Significant in both (in four and two levels) (p-value <0.05).
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consensual sexual activity (30). In Malawi, where AFS was collected

via ACASI and AFM via face-to-face interviews, only 36.6% of

adolescents reported consistent ages between the two method

(28). A study in India found that ACASI did not uniformly

increase reporting levels compared to face-to-face interviews,

with variations observed based on gender and the type of sexual

behaviour reported (47). This shows that even with ACASI as a

tool for collecting information, getting a higher proportion of

TABLE 6 Age at first sex (AFS) and first marriage (AFM) reported data flags and usability (1994–2016).

All ages (15 years and above)

Flag of AFS Number of people with
reliable data

Number of people with
unreliable data

N = 31,522 N= 22,860 N= 8,662

n (%)

Never had sex 4,941 (15.7) ✓

Reported only in one round 14,446 (45.8) ✓

All reports consistent 1,209 (3.8) ✓

Reports differ by 1 year only 1,195 (3.8) ✓

Reports differ by >1 year, used mean 3,217 (10.2) ✗

Used most frequently reported age 1,069 (3.4) ✓

Already had sex on entry, no AFS reported 4,965 (15.8) ✗

Missing 480 (1.5) ✗

Flag of AFM Number of people with
reliable data

Number of people with
unreliable data

N= 31,627 N= 24,852 N= 6,775

n (%)

Never had marriage 11,553 (36.5) ✓

Reported only in one round 10,759 (34.0) ✓

All reports consistent 954 (3.0) ✓

Reports differ by 1 year only 664 (2.1) ✓

Reports differ by >1 year, used mean 1,987 (6.3) ✗

Used most frequently reported age 922 (2.9) ✓

Already had marriage on entry, no AFM reported 4,505 (14.2) ✗

Missing 283 (0.9) ✗

15–24 years

Flag of AFS Number of people with reliable data Numberof peoplewithunreliable data

N= 15,350 N= 12,412 N= 2,938

n (%)

Never had sex 4,872 (31.7) ✓

Reported only in one round 6,228 (440.6) ✓

All reports consistent 525 (3.4) ✓

Reports differ by 1 year only 481 (3.1) ✓

Reports differ by >1 year, used mean 1,325 (8.6) ✗

Used most frequently reported age 306 (2.0) ✓

Already had sex on entry, no AFS reported 1,493 (9.7) ✗

Missing 120 (0.8) ✗

Number of people Number of people

Flag of AFM with reliable data with unreliable data

N= 15,486 N= 14,245 N= 1,241

n (%)

Never had marriage 10,759 (69.5) ✓

Reported only in one round 2,865 (18.5) ✓

All reports consistent 231 (1.5) ✓

Reports differ by 1 year only 211 (1.4) ✓

Reports differ by >1 year, used mean 299 (1.9) ✗

Used most frequently reported age 179 (1.2) ✓

Already had marriage on entry, no AFM reported 906 (5.9) ✗

Missing 36 (0.2) ✗

✓ = reliable data; ✗ = unreliable data.
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consistent results in reporting the age of these events remains a

challenge (30). Hence, a systematic analytical approach as the

way implemented in this current study is essential for improving

data quality and obtaining accurate estimates for better reporting.

Our study aligns with findings from other regions, where

consistency levels were around 50.0% and above, both overall and

in subgroups of the population (20, 26, 27, 31). A study conducted

in Kenya reported a consistency level of around 50% (20), which

was similar to the findings of this study. However, studies in

higher-income settings, such as the Unites States and Australia,

have reported higher consistency levels (above 80%) (26, 27, 31).

Various factors could contribute to such differences between the

study conducted in Africa and Europe, as we observed slight

variations in the level of consistency based on demographics such

as education level, sex, age, and residence area. These discrepancies

could be influenced by traditional values and norms prevalent in

developing countries like Kenya and Tanzania compared to

developed countries like America. In Tanzania, previous research

has shown sex- and cohort-specific variations in reporting

consistency (48) and median AFS (49). Our findings extend this

evidence, highlighting the variability and consistency of the

reported AFS and AFM overall and specifically for adolescents and

young adults. It also examines subgroup analysis results based on

other demographics and HIV status. Additionally, the study

identified data quality issues, suggesting that some data remain

unreliable even after correcting for inconsistencies. These unreliable

data likely resulted from inconsistent or unreliable responses.

Qualitative research could be used to understand these variations

and inconsistencies, helping to tailor interventions and policies for

obtaining accurate information across different subgroups. One

potential approach is conducting qualitative research with

individuals to assess their ability to recall and describe their initial

sexual experiences or marriages (24, 50). Rather than focusing on

their exact age at the time, the emphasis should be on determining

whether they remember when the event occurred, its significance in

their memory, and their confidence in recalling it. Additionally,

understanding the reasons behind gender-specific reporting

inconsistencies is crucial for obtaining reliable data. This should

involve exploring the sociocultural dynamics that influence data

reporting among different gender groups (51).

Strength and limitation of the study

The strength of the study lies in its comprehensive approach to

observe variability and consistency of the reported AFS and AFM

using longitudinal data which has eight rounds especially for

adolescent and young adults. Through the utilization of a fixed-

effects panel regression analysis, the study acknowledges the

repeated responses nature of the data, enabling examination of

both individual and between variability. Furthermore, the

incorporation of sub-analysis analysis allows the study to identify

variation of the results in different groups and their patterns

which gives the information of how we can handle the quality of

the reported ages target specific groups. This approach provides

invaluable insights into the diverse needs and preferences of the

target population. Additionally, this study provides valuable

insights by presenting a systematic approach to assess these

inconsistencies, offering guidance on data exclusion before

progressing to the subsequent stages of analysis.

However, the study has some limitations. A small subset of

individuals reported AFS and AFM across multiple rounds, which

may not represent the broader population (Supplementary Tables

S4, S5). Also, these surveys did not differentiate between formal

marriage and cohabitation (living with a partner). This lack of

distinction is significant as the legal status of marriage may

influence individuals’ behaviours, including sexual risk behaviours.

For instance, individuals in formal marriages may exhibit fewer

sexual risk behaviours compared to those cohabiting. The time

gaps between the reports could also influence the results, as longer

time gaps might increase recall errors. However, when restricting

the analysis to intervals of two to three rounds (e.g., comparing the

consistency of reported AFS in the first two survey rounds with the

last three survey rounds), the differences were minimal, which

did not change the overall conclusions. Additionally, while

inconsistencies in AFS and AFM reporting are primarily attributed

to individual recall and social desirability biases, we cannot rule

out the potential influence of data collection and recording

systems. Since this study relies on secondary data collected over

multiple survey rounds from 1994 to 2016, verifying whether

recording errors contributed to inconsistencies is not feasible

without field validation. Finally, we did not estimate the median

AFS and AFM to demonstrate the impact of our systematic

analytical approach in correcting inconsistencies in the estimates.

Future analyses will address this limitation by including the

estimation of these indicators and comparing the results before

and after addressing the inconsistencies.

Conclusions

The findings highlight the challenge posed by self-reported

AFS and AFM data due to inherent variability and inconsistency.

A systematic approach is necessary to exclude or correct

inconsistent data from the analysis and ensure respondents

correctly understand the questions asked by interviewers. Public

health programs or researchers may need to target specific

populations and gather data from those groups to address

variations and other challenges in collecting AFS and AFM data.

Data availability statement

The original contributions presented in the study are included

in the article/Supplementary Material, further inquiries can be

directed to the corresponding author.

Ethics statement

The studies involving humans were approved by Catholic

University Health and Allied Sciences (CUHAS) and the Bugando

Materu et al. 10.3389/frph.2025.1488604

Frontiers in Reproductive Health 09 frontiersin.org

https://doi.org/10.3389/frph.2025.1488604
https://www.frontiersin.org/journals/reproductive-health
https://www.frontiersin.org/


Medical Centre (BMC) Research Ethics and Review Committee

(CREC/585/2022), analysed secondary data from the Magu HDSS.

The Magu HDSS had ethical approval from the Lake Zone

Institutional Review Board (LZIRB), the Medical Research

Coordinating Committee of Tanzania, and the London School of

Hygiene and Tropical Medicine. The studies were conducted in

accordance with the local legislation and institutional requirements.

Participants were given an oral explanation of the study before

providing written informed consent. For those aged 15–17 years,

consent was obtained from parents or guardians, with minors also

providing assent.

Author contributions

JM: Conceptualization, Data curation, Formal analysis,

Writing – original draft, Writing – review & editing. JT:

Conceptualization, Data curation, Funding acquisition,

Supervision, Writing – original draft, Writing – review & editing.

ES: Data curation, Methodology, Visualization, Writing – original

draft, Writing – review & editing. MU: Investigation, Project

administration, Resources, Writing – review & editing. MM:

Conceptualization, Investigation, Methodology, Visualization,

Writing – review & editing. TB: Conceptualization, Funding

acquisition, Investigation, Methodology, Supervision, Writing –

original draft, Writing – review & editing. EK: Conceptualization,

Data curation, Methodology, Supervision, Writing – original

draft, Writing – review & editing.

Funding

The author(s) declare that financial support was received for

the research and/or publication of this article. Fogarty

International Centre provided training to conduct this study

(D43 TW011826). The funders had no role in the design, data

collection and analysis, decision to publish, or preparation of

this manuscript.

Acknowledgments

The authors would like to thank the Magu Health and

Demographic Surveillance System (MaguHDSS) study team for

their diligent data collection and processing. Special thanks to

the data managers for aiding in data preparation for this analysis.

We also appreciate the enthusiastic participation of survey

participants, including the adolescent survey, which contributed

valuable data to this study.

Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.

The reviewer WS declared a shared affiliation with the authors

JT, ES & MM to the handling editor at the time of the review.

Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed

or endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found

online at: https://www.frontiersin.org/articles/10.3389/frph.2025.

1488604/full#supplementary-material

References

1. Bearinger LH, Sieving RE, Ferguson J, Sharma V. Global perspectives on the
sexual and reproductive health of adolescents: patterns, prevention, and potential.
Lancet. (2007) 369(9568):1220–31. doi: 10.1016/S0140-6736(07)60367-5

2. Santelli J, Ott MA, Lyon M, Rogers J, Summers D, Schleifer R. Abstinence and
abstinence-only education: a review of US policies and programs. J Adolesc Health.
(2006) 38(1):72–81. doi: 10.1016/j.jadohealth.2005.10.006

3. Vasilenko SA, Kugler KC, Rice CE. Timing of first sexual intercourse and young
adult health outcomes. J Adolesc Health. (2016) 59(3):291–7. doi: 10.1016/j.jadohealth.
2016.04.019

4. Lara LA, Abdo CH. Age at time of initial sexual intercourse and health of
adolescent girls. J Pediatr Adolesc Gynecol. (2016) 29(5):417–23. doi: 10.1016/j.jpag.
2015.11.012

5. Prendergast LE, Toumbourou JW, McMorris BJ, Catalano RF. Outcomes of early
adolescent sexual behavior in Australia: longitudinal findings in young adulthood.
J Adolesc Health. (2019) 64(4):516–22. doi: 10.1016/j.jadohealth.2018.10.006

6. Delprato M, Akyeampong K. The effect of early marriage timing on women’s and
children’s health in Sub-Saharan Africa and southwest Asia. Ann Glob Health. (2017)
83(3-4):557–67. doi: 10.1016/j.aogh.2017.10.005

7. Manandhar N, Joshi SK. Health co-morbidities and early marriage in
women of a rural area of Nepal: a descriptive cross-sectional study. JNMA. (2020)
58(230):780. doi: 10.31729/jnma.5205

8. Amoo EO. Trends and determinants of female age at first marriage in sub-
saharan Africa (1990–2014): what has changed? Afr Popul Stud. (2017) 31(1).
doi: 10.11564/31-1-1024

9. Clark S. Early marriage and HIV risks in Sub-Saharan Africa. Stud Fam Plann.
(2004) 35(3):149–60. doi: 10.1111/j.1728-4465.2004.00019.x

10. Agaba P, Atuhaire LK, Rutaremwa G. Determinants of age at first marriage
among women in western Uganda. European Population Conference; (2010).

11. Garenne M. Age at marriage and modernisation in Sub-Saharan Africa. South
Afr J Demogr. (2004) 9(2):59–79.

12. Nguyen MC, Wodon Q. Measuring child marriage. Econ Bull. (2012)
32(1):398–411.

13. Santelli J, Grilo SA, Lindberg LD, Speizer I, Schalet A, Heitel J, et al. Abstinence-
only-until-marriage policies and programs: an updated position paper of the society
for adolescent health and medicine. J Adolesc Health. (2017) 61(3):400. doi: 10.
1016/j.jadohealth.2017.05.031

Materu et al. 10.3389/frph.2025.1488604

Frontiers in Reproductive Health 10 frontiersin.org

https://www.frontiersin.org/articles/10.3389/frph.2025.1488604/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/frph.2025.1488604/full#supplementary-material
https://doi.org/10.1016/S0140-6736(07)60367-5
https://doi.org/10.1016/j.jadohealth.2005.10.006
https://doi.org/10.1016/j.jadohealth.2016.04.019
https://doi.org/10.1016/j.jadohealth.2016.04.019
https://doi.org/10.1016/j.jpag.2015.11.012
https://doi.org/10.1016/j.jpag.2015.11.012
https://doi.org/10.1016/j.jadohealth.2018.10.006
https://doi.org/10.1016/j.aogh.2017.10.005
https://doi.org/10.31729/jnma.5205
https://doi.org/10.11564/31-1-1024
https://doi.org/10.1111/j.1728-4465.2004.00019.x
https://doi.org/10.1016/j.jadohealth.2017.05.031
https://doi.org/10.1016/j.jadohealth.2017.05.031
https://doi.org/10.3389/frph.2025.1488604
https://www.frontiersin.org/journals/reproductive-health
https://www.frontiersin.org/


14. Cooper JE, McCoy SI, Fernald LCH, de Walque D, Dow WH. Women’s
relationship power modifies the effect of a conditional cash transfer intervention to
reduce risky sex in Tanzania. PAA 2017 Annual Meeting; PAA (2017).

15. Wagner Z, Gong E, de Walque D, Dow WH. The impact of positive income
shocks on risky sexual behavior: experimental evidence from Tanzania. AIDS Behav.
(2017) 21:650–4. doi: 10.1007/s10461-016-1524-5

16. Zuilkowski SS, Jukes MC. The impact of education on sexual behavior in Sub-
Saharan Africa: a review of the evidence. AIDS care. (2012) 24(5):562–76. doi: 10.
1080/09540121.2011.630351

17. Wang X, Cheng Z. Cross-sectional studies: strengths, weaknesses, and
recommendations. Chest. (2020) 158(1):S65–71. doi: 10.1016/j.chest.2020.03.012

18. Kelly CA, Soler-Hampejsek E, Mensch BS, Hewett PC. Social desirability bias in
sexual behavior reporting: evidence from an interview mode experiment in rural
Malawi. Int Perspect Sex Reprod Health. (2013) 39(1):14. doi: 10.1363/3901413

19. Schroder KE, Carey MP, Vanable PA. Methodological challenges in research on
sexual risk behavior: II. Accuracy of self-reports. Ann Behav Med. (2003)
26(2):104–23. doi: 10.1207/S15324796ABM2602_03

20. Beguy D, Kabiru CW, Nderu EN, Ngware MW. Inconsistencies in self-reporting
of sexual activity among young people in Nairobi, Kenya. J Adolesc Health. (2009)
45(6):595–601. doi: 10.1016/j.jadohealth.2009.03.014

21. Jesse AM. Parents’ perception towards ending Girls’ early marriage in Uyui
district, Tabora, Tanzania. PanAfr J Gov Dev. (2022) 3(1):113–34. doi: 10.46404/
panjogov.v3i1.3578

22. Schaffnit SB,Wamoyi J,UrassaM,DardoumpaM,LawsonDW.Whenmarriage is the
best available option: perceptions of opportunity and risk in female adolescence inTanzania.
Glob Public Health. (2021) 16(12):1820–33. doi: 10.1080/17441692.2020.1837911

23. Mwanukuzi C, Nyamhanga T. It is painful and unpleasant”: experiences of
sexual violence among married adolescent girls in Shinyanga, Tanzania. Reprod
Health. (2021) 18:1–7. doi: 10.1186/s12978-020-01058-8

24. Plummer ML, Ross DA, Wight D, Changalucha J, Mshana G, Wamoyi J, et al.
“A bit more truthful”: the validity of adolescent sexual behaviour data collected in
rural northern Tanzania using five methods. Sex Transm Infect. (2004) 80(suppl 2):
ii49–56. doi: 10.1136/sti.2004.011924

25. Tourangeau R, Yan T. Sensitive questions in surveys. Psychol Bull. (2007)
133(5):859. doi: 10.1037/0033-2909.133.5.859

26. Goldberg SK, Haydon AA, Herring AH, Halpern CT. Longitudinal consistency
in self-reported age of first vaginal intercourse among young adults. J Sex Res. (2014)
51(1):97–106. doi: 10.1080/00224499.2012.719169

27. Dunne MP, Martin NG, Statham DJ, Pangan T, Madden PA, Heath AC. The
consistency of recalled age at first sexual intercourse. J Biosoc Sci. (1997) 29(1):1–7.
doi: 10.1017/S0021932097000011

28. Mensch BS, Soler-Hampejsek E, Kelly CA, Hewett PC, Grant MJ. Challenges in
measuring the sequencing of life events among adolescents in Malawi: a cautionary
note. Demography. (2014) 51(1):277–85. doi: 10.1007/s13524-013-0269-2

29. Zaba B, Pisani E, Slaymaker E, Boerma JT. Age at first sex: understanding recent
trends in African demographic surveys. Sex Transm Infect. (2004) 80(suppl 2):ii28–35.
doi: 10.1136/sti.2004.012674

30. Mensch BS, Hewett PC, Erulkar AS. The reporting of sensitive behavior by
adolescents: a methodological experiment in Kenya. Demography. (2003)
40(2):247–68. doi: 10.1353/dem.2003.0017

31. Upchurch DM, Lillard LA, Aneshensel CS, Li NF. Inconsistencies in reporting
the occurrence and timing of first intercourse among adolescents. J Sex Res. (2002)
39(3):197–206. doi: 10.1080/00224490209552142

32. Adimora DE, Onwu AO. Socio-demographic factors of early sexual debut and
depression among adolescents. Afr Health Sci. (2019) 19(3):2634–44. doi: 10.4314/
ahs.v19i3.39

33. Burke L, Nic Gabhainn S, Kelly C. Socio-demographic, health and lifestyle
factors influencing age of sexual initiation among adolescents. Int J Environ Res
Public Health. (2018) 15(9):1851. doi: 10.3390/ijerph15091851

34. Palen L-A, Smith EA, Caldwell LL, Flisher AJ, Wegner L, Vergnani T.
Inconsistent reports of sexual intercourse among South African high school
students. J Adolesc Health. (2008) 42(3):221–7. doi: 10.1016/j.jadohealth.2007.08.024

35. Wringe A, Cremin I, Todd J, McGrath N, Kasamba I, Herbst K, et al.
Comparative assessment of the quality of age-at-event reporting in three HIV
cohort studies in Sub-Saharan Africa. Sex Transm Infect. (2009) 85(Suppl 1):i56–63.
doi: 10.1136/sti.2008.033423

36. Urassa M, Marston M, Mangya C, Materu J, Elsabe D, Safari K, et al. Cohort
profile update: Magu Health and Demographic Surveillance System, Tanzania. Int
J Epidemiol. (2024) 53(3):dyae058. doi: 10.1093/ije/dyae058

37. Kishamawe C, Isingo R, Mtenga B, Zaba B, Todd J, Clark B, et al. Health &
demographic surveillance system profile: the magu health and demographic
surveillance system (Magu HDSS). Int J Epidemiol. (2015) 44(6):1851–61. doi: 10.
1093/ije/dyv188

38. Bignami-Van Assche S. Are we measuring what we want to measure?: an
analysis of individual consistency in survey response in rural Malawi. Demogr Res.
(2003) 1:77–108. doi: 10.4054/DemRes.2003.S1.3

39. Slaymaker E, Bwanika JB, Kasamba I, Lutalo T, Maher D, Todd J. Trends in age
at first sex in Uganda: evidence from demographic and health survey data and
longitudinal cohorts in Masaka and Rakai. Sex Transm Infect. (2009) 85(Suppl 1):
i12–9. doi: 10.1136/sti.2008.034009

40. Slaymaker E, Buckner B. Monitoring trends in sexual behaviour in Zambia,
1996–2003. Sex Transm Infect. (2004) 80(suppl 2):ii85–90. doi: 10.1136/sti.2004.
012054

41. Buvé A, Lagarde E, Caraël M, Rutenberg N, Ferry B, Glynn J, et al. Interpreting
sexual behaviour data: validity issues in the multicentre study on factors determining
the differential spread of HIV in four African cities. Aids. (2001) 15:S117–S26. doi: 10.
1097/00002030-200108004-00013

42. Meekers D. Immaculate conceptions in sub-saharan Africa: exploratory analysis
of inconsistencies in the timing of first sexual intercourse and first birth. Soc Biol.
(1995) 42(3–4):151–61. doi: 10.1080/19485565.1995.9988897

43. Sherron T, Allen J, Shumacker RE. A fixed effects panel data model: mathematics
achievement in the US (2000).

44. Wellings K, Collumbien M, Slaymaker E, Singh S, Hodges Z, Patel D, et al.
Sexual behaviour in context: a global perspective. Lancet. (2006) 368(9548):1706–28.
doi: 10.1016/S0140-6736(06)69479-8

45. Nguyen VK, Eaton JW. Trends and country-level variation in age at first sex in
sub-saharan Africa among birth cohorts entering adulthood between 1985 and 2020.
BMC Public Health. (2022) 22(1):1120. doi: 10.1186/s12889-022-13451-y

46. Langhaug LF, Sherr L, Cowan FM. How to improve the validity of sexual
behaviour reporting: systematic review of questionnaire delivery modes in
developing countries. Trop Med Int Health. (2010) 15(3):362–81. doi: 10.1111/j.
1365-3156.2009.02464.x

47. Jaya Hindin MJ, Ahmed S. Differences in young people’s reports of sexual
behaviors according to interview methodology: a randomized trial in India. Am
J Public Health. (2008) 98(1):169–74. doi: 10.2105/AJPH.2006.099937

48. Żaba B, Isingo R, Wringe A, Marston M, Slaymaker E, Urassa M. Influence of
timing of sexual debut and first marriage on sexual behaviour in later life: findings
from four survey rounds in the Kisesa cohort in northern Tanzania. Sex Transm
Infect. (2009) 85(Suppl 1):i20–6. doi: 10.1136/sti.2008.033704

49. Zaba B, Boerma T, Pisani E, Baptiste N. Estimation of levels and trends in age at
first sex from surveys using survival analysis. MEASURE Evaluation Project, Carolina
Population Center Working Paper. (0251) (2002).

50. Mitchell K, Wellings K, Elam G, Erens B, Fenton K, Johnson A. How can
we facilitate reliable reporting in surveys of sexual behaviour? Evidence from
qualitative research. Cult Health Sex. (2007) 9(5):519–31. doi: 10.1080/
13691050701432561

51. Durant LE, Carey MP, Schroder KE. Effects of anonymity, gender, and
erotophilia on the quality of data obtained from self-reports of socially sensitive
behaviors. J Behav Med. (2002) 25:439–67. doi: 10.1023/A:1020419023766

Materu et al. 10.3389/frph.2025.1488604

Frontiers in Reproductive Health 11 frontiersin.org

https://doi.org/10.1007/s10461-016-1524-5
https://doi.org/10.1080/09540121.2011.630351
https://doi.org/10.1080/09540121.2011.630351
https://doi.org/10.1016/j.chest.2020.03.012
https://doi.org/10.1363/3901413
https://doi.org/10.1207/S15324796ABM2602_03
https://doi.org/10.1016/j.jadohealth.2009.03.014
https://doi.org/10.46404/panjogov.v3i1.3578
https://doi.org/10.46404/panjogov.v3i1.3578
https://doi.org/10.1080/17441692.2020.1837911
https://doi.org/10.1186/s12978-020-01058-8
https://doi.org/10.1136/sti.2004.011924
https://doi.org/10.1037/0033-2909.133.5.859
https://doi.org/10.1080/00224499.2012.719169
https://doi.org/10.1017/S0021932097000011
https://doi.org/10.1007/s13524-013-0269-2
https://doi.org/10.1136/sti.2004.012674
https://doi.org/10.1353/dem.2003.0017
https://doi.org/10.1080/00224490209552142
https://doi.org/10.4314/ahs.v19i3.39
https://doi.org/10.4314/ahs.v19i3.39
https://doi.org/10.3390/ijerph15091851
https://doi.org/10.1016/j.jadohealth.2007.08.024
https://doi.org/10.1136/sti.2008.033423
https://doi.org/10.1093/ije/dyae058
https://doi.org/10.1093/ije/dyv188
https://doi.org/10.1093/ije/dyv188
https://doi.org/10.4054/DemRes.2003.S1.3
https://doi.org/10.1136/sti.2008.034009
https://doi.org/10.1136/sti.2004.012054
https://doi.org/10.1136/sti.2004.012054
https://doi.org/10.1097/00002030-200108004-00013
https://doi.org/10.1097/00002030-200108004-00013
https://doi.org/10.1080/19485565.1995.9988897
https://doi.org/10.1016/S0140-6736(06)69479-8
https://doi.org/10.1186/s12889-022-13451-y
https://doi.org/10.1111/j.1365-3156.2009.02464.x
https://doi.org/10.1111/j.1365-3156.2009.02464.x
https://doi.org/10.2105/AJPH.2006.099937
https://doi.org/10.1136/sti.2008.033704
https://doi.org/10.1080/13691050701432561
https://doi.org/10.1080/13691050701432561
https://doi.org/10.1023/A:1020419023766
https://doi.org/10.3389/frph.2025.1488604
https://www.frontiersin.org/journals/reproductive-health
https://www.frontiersin.org/

	Consistency in self-reported age at first sex and marriage among adolescents and young adults in Northwestern Tanzania: insights from repeated responses
	Introduction
	Materials and methods
	Data source
	Ethical approval and consent to participate
	Measures
	Data management for AFS and AFM
	Eligibility and exclusion criteria of the reported AFS and AFM
	Different scenario of reported AFS and AFM and correction methods
	Variability of the reported AFS and AFM

	Results
	Demographic characteristics of the participants
	The variability of the reported AFS and AFM among individuals with multiple reports
	Consistency and inconsistencies in reported AFS and AFM among individuals with multiple reports
	Reliable and unreliable reported AFS and AFM data

	Discussion
	Strength and limitation of the study
	Conclusions
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	Supplementary material
	References


