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Abstract

Background: Despite the high sociocultural preferences in contracting marriages among close relatives in Pakistan, 
marked regional differences exist in the prevalence of consanguinity. There is great interest to elucidate the 
sociodemographic variables underlying the heterogeneity in consanguinity prevalence in the various populations. The 
present study was conducted in the Mardan district of Pakistan, the second largest multiethnic Pashtun metropolis.
Objective: To find determinants of consanguineous unions.
Methods: In a cross-sectional study design, a convenience sample of 1,202 ever-married men from 3 tehsils of Mardan 
district was recruited in an unselected manner and data regarding their marital union types and sociodemographic variables 
were obtained by a structured interview. Descriptive statistics and multivariable logistic regression analyses were used.
Results: Consanguineous unions accounted for 44% of all marriages, and the inbreeding coefficient was calculated 
as 0.0258. Regression analyses revealed that 6 variables were significant predictors of consanguinity, namely, tehsil, 
age, year of marriage, caste (zaat/biradari) system, area of house, and marriage arrangement of the respondent, while 
6 other variables, namely, rural/urban origin, literacy, occupation, monthly income, household type, and number of 
family members, were not found to be significant. Regression analyses showed that there were different combinations 
of variables predictive of consanguinity among the various tehsils.
Conclusions: The prevalence of consanguinity in the Mardan district was found to be lower than that in many other districts 
of Pakistan. National regional differences exist in consanguinity, and the combination of predictive factors varies greatly.
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Consanguinity is common in many countries, particularly in 
developing nations and the Muslim world [1, 2]. In coun-
tries such as Iran, Turkey, Saudi Arabia, and Pakistan, con-
sanguineous unions are favored both socially and culturally. 

Consanguinity and inbreeding coefficient F (ICF) are of great 
interest because of their potential association with genetic 
anomalies and various health indicators. The prevalence of 
consanguinity has been shown to exhibit wide variation across 
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geography and cultures, and correspondingly, the determi-
nants of consanguinity vary in different populations [3–5]. The 
most common sociodemographic factors associated with high 
consanguinity are rural origin, low literacy, poor socioecono-
mic status, extended household, and cultural norms [1, 6–8].

The underlying reasons for high consanguinity in Pakis-
tan are sociocultural, including longstanding cultural norms of 
parents and family elders playing a key role in marriage decis-
ion-making, a sense of family obligation and reciprocity, pride 
in staying within the biradari or brotherhood system of clans 
that claim descent from a common ancestor, and strengthening 
the family relationship through marital bonds in the next gene-
ration. In addition, durability in marriage and keeping wealth 
within the family (in instances where families do possess wealth, 
be it land or other monetary assets) are some of the reasons of 
consanguinity [7]. Nonetheless, the prevalence of consangui-
nity varies greatly in different subpopulations because of diffe-
rences in ethnicity and changes in social structure [4, 9].

In Pakistan, most studies of consanguinity have focused 
on various population subgroups in the Punjab province  
[3, 10, 11], while there have been limited studies in other 
ethnic groups such as those in the Khyber Pakhtunkhwa (KPK) 
province (formerly known as North-West Frontier Province). 
Consanguinity has been reported from small and rather isola-
ted populations of KPK, such as Swat [12], Sikhs in Peshawar 
[13], Malakand [14], Bajaur [4], and Dir Lower [9]. However, 
data on multiethnic and cosmopolitan populations of KPK are 
scarce. To address this scarcity of data, we have conducted a 
detailed study to assess the prevalence and correlates of con-
sanguinity in the Mardan metropolis of KPK.

Methods

Study population

The study was undertaken in Mardan, the second largest dis-
trict in the KPK province, both geographically and in popula-
tion size. The population comprised various tribes of Pashtuns. 
The district is divided into 3 tehsils or administrative units, 
Mardan, Katlang, and Takht Bhai [15] (Figure 1). The district 
has a population of approximately 2 million, with an annual 
growth rate of 3% and average household size of 8.4 indivi-
duals [16]. Most of the population lives in rural areas [16, 17]. 
Overall, literacy in the district is 36% (53% for men and 18% 
for women). Despite its increasing population, Mardan is soci-
ally conservative and the role of women is largely as homema-
kers and their sphere of influence is limited to within a narrow 
range of domestic responsibilities, with most of the financial 
decision-making controlled by men [18].

Study design and sample collection

This study was approved by ethical review committees of the 
Hazara University, Mansehra (F. No. 185/HU/Zool/2014/2305 
and 2015/3145) and Quaid-i-Azam University, Islamabad. A 
population-based study was conducted in the Mardan district 
from September 2014 to March 2015. A convenience sample 
of ever-married men was recruited from 3 tehsils of Mardan. 
Each tehsil was divided into small geographic entities to cover 
all major towns and village clusters. There were 42 sampling 

Figure 1. Map of the Mardan district (A) superimposed on a map of Pakistan (B). Three tehsils and the neighboring districts are shown in A
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sites: 13 from Mardan, 11 from Katlang, and 18 from Takht 
Bhai tehsils. Data on marital union types and sociodemogra-
phic and household variables were obtained through face-to-
face interviews using a structured pro forma. Because of the 
conservative sociocultural norms, recruitment of female res-
pondents was not possible. The prospective respondents were 
approached in an unselected way in public places such as hos-
pitals, markets, and community centers (hujra). Before embar-
king on this study, approval was taken from the administrative 
heads and local health authorities of the respective tehsils/
village clusters. In addition, verbal informed consent was wit-
nessed and documented from each individual on the structured 
pro forma before data collection. Consent for approval and 
field work were convened by local resource people. All the res-
pondents had permanent residence in the Mardan district, and 
only 1 individual was selected from a particular household. 
The total sample size was 1,202 men, aged 18–80 years (mean 
(SD) 39.25 years (10.03 years)). Data on individuals provi-
ding incomplete information were excluded from the analyses 
(n = 83). For participants with more than one marriage, only 
the first marital union was considered in the analyses (n = 24).

Definitions of sociodemographic variables

Data were obtained on tehsil and rural or urban origin of the 
participants. Self-identified tribal affiliation was grouped into 
a primary Pashtun caste (zaat/biradari) such as Khattak, You-
safzai, and Mohmand. Information was gathered from the parti-
cipants regarding their literacy and years of schooling. Literate 
participants were defined as those who had basic ability to read 
or write or were able to sign their name. We relied on self-iden-
tified occupations of participants, which were later recoded to 
the closest occupational categories established in the Pakistan 
Demographic and Health Survey [19]. The participants were 
asked their average monthly income (in Pakistani rupees), 
this was categorized into 5 income quintiles. As an indicator 
of socioeconomic status, various household variables, such as 
“area of house”, “number of family members (household size)”, 
and “family/household type”, were also recorded. Information 
on the “size of house” was expressed in marla, which is a unit of 
occupied area (1 marla = 25.3 m2, exactly 1 square rod or 160th 
of an acre in former British units). “Family/household types” 
were defined as either “nuclear” or ‘extended”. ‘Nuclear” fami-
lies comprised a 1 couple household, and “extended” families 
comprised 3 or more overlapping generations dwelling as a unit. 
Information was also taken on “marriage arrangements”, i.e., 
“traditionally arranged” and “arranged–love” marriages. Tra-
ditionally arranged marriages were those in which the parents 
or elders were involved in marriage decision; arranged–love 

marriages were those in which the individual was himself ins-
trumental in the marriage decision and ceremony was subse-
quently contracted with the consent of both families.

There were 7 types of marital unions, which were classified 
into 2 broad categories, i.e., consanguineous unions and noncon-
sanguineous unions. Consanguineous unions comprised 4 types: 
marriages between double first cousins (DFCs), first cousins 
(FCs), first-cousin-once-removed (FCOR), and second cousins 
(SCs); while nonconsanguineous unions comprised 3 types: mar-
riages between second-cousin-once-removed (SCOR), distantly 
related/biradari (DR), and non-related (NR) [1, 20]. The FC 
unions were further classified into 4 subtypes: father’s brother’s 
daughter (FBD), father’s sister’s daughter (FSD), mother’s 
brother’s daughter (MBD), and mother’s sister’s daughter (MSD).

Statistical analyses

Data were analyzed using MS Excel and GraphPad Prism 
software (version 5). Standard summaries were generated; 
consanguineous unions and all marriages were cross-tabulated 
across the sociodemographic variables, and a chi-square con-
tingency test was used to check the independence between the 
categorical variables [21]. ICF was estimated from the weigh-
ted proportion of individual consanguineous union types [1]. 
Bivariate logistic regression analyses were performed using 
STATA (version 11), and the results were expressed as unad-
justed odd ratios (ORs). The dependent variable, i.e., consan-
guineous union, was taken as dichotomous, and the sociode-
mographic factors were coded as independent variables [22]. 
In each variable, the category with the lowest prevalence of 
consanguineous union was taken as the reference. For the 
multivariable regression analyses, a stepwise (likelihood ratio) 
logistic regression was performed. Only the significant variab-
les were retained in the final model.

Results

Sample characteristics

A total of 1,202 unrelated men were enrolled. The sample 
size ranged from 314 individuals from Mardan tehsil to 
571 from Takht Bhai tehsil (Table 1). In the overall sample, 
consanguineous unions accounted for 44.1% and ICF was 
0.0258. Among the consanguineous unions, FC marriages 
were the most prevalent type (34.1% of all marriages), fol-
lowed by FCOR (4.8%), SC (3.2%), and DFC unions (2%).  
In nonconsanguineous unions, marriages between unrelated 
individuals were most prevalent (43.3%) (Table 1).
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The FC unions comprised 77.4% of the consanguineous 
marriages. Among these, FBD was the most prevalent type 
(35.4%), followed by FSD (27.6%), MBD (25%), and MSD 
types (12%) (Table 2). Hence, patrilineal unions outnum-
bered the matrilineal types (62.9% vs 37.1%, respectively; 
P = 0.0002). Moreover, cross-cousin unions were relatively 
higher in proportion than parallel-cousin unions (52.7% vs 
47.3%; P = 0.442).

In the tehsil-wise samples, the highest consanguinity was 
observed in Takht Bhai (48.5%), followed by Katlang (42.3%) 
and Mardan (37.9%) (P = 0.0073) (Tables 1 and 3). Detailed 
distribution of individual marriage types revealed that FC mar-
riages had the highest representation in the Takht Bhai tehsil 
(39.1% of all unions) and the lowest representation in the Mardan 
tehsil (27.7%). Correspondingly, ICF was more pronounced in 
the Takht Bhai tehsil (0.0286), followed by Katlang (0.0243) 
and Mardan (0.0223) tehsils. Bivariate regression revealed a 
significantly high consanguinity in Takht Bhai (P =  0.007; 
OR: 1.54; 95% CI: 1.166–2.045). Furthermore, consanguinity 
tended to be higher in individuals from rural areas compared 
with individuals from urban areas, while the differences were 
statistically not significant (P = 0.397) (Table 3).

Consanguinity tends to be higher among literate indivi-
duals (45.7%) than among those who were illiterate (39.4%); 
however, the difference was not quite significant (P = 0.056). 
Among the literate individuals, consanguinity declined with 
increasing level of literacy (Table 3); however, the difference 
was not significant (P = 0.34).

Four 5-year intervals for the year of marriage were 
defined (Table 3). The prevalence of consanguinity has tended 
to decrease slightly over time. However, the prevalence of 
consanguinity increased for younger individuals, and this 
appeared as a significant factor in multivariable regression.

Among the 20 Pashtun subcastes represented by recruited 
participants, there were 11 major tribe systems. Marked het-
erogeneity in consanguinity was evident among the tribes. The 
highest prevalence of consanguinity was observed in Pela Khel 
(59.7%; OR = 6.66; 95% CI: 2.06–11.65), followed by Afghan 

(49.2%; OR = 5.1; 95% CI: 2.66–16.69) and Khattak (46.5%; 
OR = 3.92; 95% CI: 1.74–10.88; P = 0.001) (Table 4). Pela 
Khel and Khattak caste systems had the highest  representations 
in the Takht Bhai tehsil, while Yousafzai and Mohmand had the 
highest representation in the Mardan tehsil. A detailed distribu-
tion of caste systems into 7 marriage types found that a higher 
consanguinity was a result of the high prevalence of FC unions 
(data not shown). Furthermore, the differences in the distribu-
tion of consanguineous and nonconsanguineous unions were 
highly significant (P < 0.001) (Table 4).

The prevalence of consanguinity was found inversely 
related to the area of house or dwelling size. The highest prev-
alence of consanguinity was found for individuals living in 
a small dwelling (55.3%), and the lowest prevalence of con-
sanguinity was found for individuals living in larger dwell-
ings ≥20 marla (506 m2; P < 0.0001). The number of family 
members was classified into 3 categories, i.e., “≤5”, “6–9”, 
and “≥10” members per household. However, there was no 
significant difference in the consanguineous unions with 
respect to number of family members (P = 0.937).

Table 1. Distribution of major types of marital unions and ICF in 3 tehsils of the Mardan district

Tehsil
Consanguineous unions, n (%) Nonconsanguineous unions, n (%)

DFC FC FCOR SC SCOR DR Unrelated All marriages ICF

Mardan 8 (2.5) 87 (27.7) 13 (4.1) 11 (3.5) 2 (0.6) 28 (8.9) 165 (52.5) 314 (26.1) 0.0223
Katlang 6 (1.9) 100 (31.5) 16 (5.0) 12 (3.8) 4 (1.3) 45 (14.2) 134 (42.3) 317 (26.4) 0.0243
Takht Bhai 10 (1.8) 223 (39.1) 29 (5.1) 15 (2.6) 4 (0.7) 69 (12.1) 221 (38.7) 571 (47.5) 0.0286

Total 24 (2.0) 410 (34.1) 58 (4.8) 38 (3.2) 10 (0.8) 142 (11.8) 520 (43.3) 1,202 (100) 0.0258

ICF, inbreeding coefficient F; DFC, double first cousin; FC, first cousin; FCOR, first-cousin-once-removed; SC, second cousin; SCOR, second-cousin-
once-removed; DR, distantly related/biradari

Table 2. Distribution of types of FC unions in tehsils and rural/urban 
samples

Variable
FC marriage type (n)

n %
FBD FSD MBD MSD

Tehsil#

Mardan 33 26 20 8 87 27.7
Katlang 38 23 23 16 100 31.5
Takht Bhai 74 64 60 25 223 39.1
Rural/urban origin#

Rural 119 89 88 42 338 35.1
Urban 26 24 15 7 72 30.0

Total (%) 145 (35.4) 113 (27.6) 103 (25.1) 49 (12.0) 410 34.1

#Distributions were statistically not significant
FC, first cousin; FBD, father’s brother’s daughter; FSD, father’s sister’s 
daughter; MBD, mother’s brother’s daughter; MSD, mother’s sister’s 
daughter
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We further investigated whether area of house was 
associated with “number of persons” in the house. A Spear-
man correlation did not find any significant correlation 
between these 2 variables (r = -0.209). Furthermore, no 
significant correlation was found between area of house and 
monthly income or between number of persons and monthly  
income.

With respect to marriage arrangement, consanguinity 
was observed to be significantly higher in individuals who 
had arranged–love marriages (59.5%) compared with those 
(38.7%) who had traditionally arranged marriages (P < 0.0001; 
OR: 2.32; 95% CI: 0.552–0.723).

Multivariable regression analyses

In multivariable logistic regression, stepwise likelihood 
ratios were estimated. For convenience, all the parameters 

were initially put into two models. In the first model, the 
tehsil, rural/urban origin, literacy, age, occupation, and 
monthly income of the participant were considered. Among 
these, only tehsil emerged as a significant predictor of con-
sanguinity. In the second model, year of marriage, caste 
system, “household type” (i.e., nuclear vs extended), area 
of house, number of family members, and marriage arran-
gement were used. Here, caste system, area of house and 
marriage arrangement were significantly associated with 
consanguinity. In the final model, all the parameters were 
incorporated. In this case, tehsil, age, year of marriage, 
caste system, area of house, and marriage arrangement were 
significant, while rural/urban origin, literacy, occupation, 
monthly income, household type, and number of family 
members were not (Tables 5 and 6). Regression analy-
ses were repeated for the individual tehsils and revealed 
various combinations of variables predicting consanguinity 
in each tehsil (Table 6).

Table 3. Distribution of consanguineous unions, all marriages, and ICF in demographic variables of Mardan population

Variable
Consanguineous unions All marriages Univariate logistic  

regression OR
95% CI

n % n %

Tehsil#

Mardan 119 37.9 314 26.1 Ref. –
Katlang 134 42.3 317 26.4 1.20 0.872–1.650
Takht Bhai* 277 48.5 571 47.5 1.54 1.166–2.045
Total 530 44.1 1,202 100
Rural/urban origin
Rural 430 44.7 962 80.0 1.13 0.849–1.507
Urban 100 41.7 240 20.0 Ref. –
Literacy
Illiterate 121 39.4 307 25.5 Ref. –
Literate 409 45.7 895 74.5 1.29 0.993–1.684
Literacy level (years of schooling)
Up to 8 40 50.6 79 6.57 1.36 0.836–2.216
9–12 213 47.0 453 37.7 1.18 0.892–1.555
13 and higher 156 43.0 363 30.2 Ref. –
Marriage year
1985 or earlier 57 47.5 120 9.98 Ref. –
1986–1995* 116 40.0 290 24.1 0.74 0.480–1.131
1996–2005* 215 46.0 467 38.9 0.94 0.631–1.409
2006–2015* 142 43.7 325 27.0 0.86 0.563–1.305
Age of subject (years)
Up to 30* 117 47.8 245 20.4 1.47 0.966–2.246
30.1–40* 223 45.1 494 41.1 1.33 0.904–1.944
40.1–50 136 42.2 322 26.8 1.18 0.786–1.767
³50 54 38.3 141 11.7 Ref. –

#Distribution of consanguineous unions was statistically significant in the chi-square test statistics
*Significant in regression analyses
ICF, inbreeding coefficient F; OR, odd ratio; 95% CI, 95% confidence interval; Ref., reference
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Table 4. Distribution of consanguineous unions, all marriages, and ICF in socioeconomic variables of Mardan population

Variable
Consanguineous unions All marriages Univariate logistic  

regression OR
95% CI

n % n %

Occupation

Professionals 200 46.2 433 36.0 1.25 0.939–1.654

Agriculture/farming 146 40.8 358 29.8 Ref. –

Unskilled manual 75 45.2 166 13.8 1.20 0.826–1.735

Sales/business 44 42.3 104 8.7 1.06 0.684–1.657

Skilled manual 19 42.2 45 3.7 1.06 0.566–1.988

Services 19 42.2 45 3.7 1.06 0.566–1.988

Others (n < 27) 27 52.9 51 4.2 1.63 0.907–2.944

Monthly income (in rupees, ×1,000)

Up to 5 121 42.2 287 23.9 Ref. –

>5–10 82 45.6 180 15.0 1.15 0.789–1.671

>10–20 155 44.7 347 28.9 1.11 0.808–1.518

>20–40 142 47.8 297 24.7 1.26 0.907–1.742

>40 30 33.0 91 7.57 0.67 0.411–1.108

Caste system# (zaat/biradari)

Makori 8 18.2 44 3.7 Ref. –

Dalazak 12 30.8 39 3.2 2.00 0.718–5.571

Dewan Khel* 16 34.8 46 3.8 2.40 0.903–6.377

Mohmand* 39 35.5 110 9.2 2.47 1.046–5.841

Gujjar* 31 40.3 77 6.4 3.03 1.244–7.394

Swati* 22 42.3 52 4.3 3.30 1.285–8.475

Utman Khel* 22 45.8 48 4.0 3.81 1.467–9.881

Yousafzai* 69 46.0 150 12.5 3.83 1.670–8.797

Khattak* 195 46.5 419 34.9 3.92 1.778–8.630

Afghan* 30 49.2 61 5.1 4.36 1.743–10.883

Pela Khel* 37 59.7 62 5.2 6.66 2.657–16.693

Others (n < 39)* 49 52.1 94 7.8 4.90 2.060–11.654

Family/household type

Nuclear 406 43.7 929 77.3 Ref. –

Extended 124 45.4 273 22.7 1.07 0.817–1.406

Area of house (marla)#

Up to 5* 52 55.3 94 7.8 2.99 1.600–5.594

6–10* 218 50.8 429 35.7 2.50 1.496–4.166

11–15 130 39.4 330 27.5 1.57 0.929–2.654

16–20 106 39.7 267 22.2 1.59 0.932–2.717

20+ 24 29.3 82 6.8 Ref. –

No. of family members

Up to 5 166 43.5 382 31.8 Ref. –

6–9 272 44.6 610 50.7 1.05 0.809–1.355

10 or more 92 43.8 210 17.5 1.01 0.722–1.425

Marriage arrangement#

Traditionally arranged 345 38.7 891 74.1 Ref. –

Arranged–love* 185 59.5 311 25.9 2.32 0.552–0.723

#Distribution of consanguineous unions was statistically significant in the chi-square test statistics
*Significant in regression analyses
ICF, inbreeding coefficient F; OR, odd ratio; 95% CI, 95% confidence interval; Ref., reference
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Discussion

In Pakistan, about half of marriages are contracted between 
individuals who are SCs or closer [4, 11]. In the popula-
tion of Mardan, the prevalence of consanguinity was found 
to be lower than that reported for other populations of KPK 
and Punjab provinces. For instance, in districts of KPK, 

Table 5. Significant predictors of consanguinity in Mardan population 
observed through multivariate logistic regression

Variable OR Std. Err. P 95% CI

Tehsil

Mardan Ref.

Katlang 1.26 0.22 0.19 0.89–1.79

Takht Bhai 1.68 0.29 0.003 1.20–2.35

Marriage year

≤1985 Ref. 0.16 0.048 0.33–0.99

1986–1995 0.57

1996–2005 0.53 0.17 0.048 0.28–0.99

2006–2015 0.34 0.12 0.003 0.17–0.69

Age of subject (years)

Up to 30 2.52 0.92 0.011 1.23–5.14

30.1–40 1.88 0.60 0.050 1.00–3.53

40.1–50 1.45 0.41 0.18 0.84–2.52

≥50 Ref.

Caste system

Makori Ref. 2.42 0.004 1.60–12.88

Dewan Khel 4.54

Mohmand 2.81 1.29 0.024 1.14–6.92

Gujjar 3.20 1.52 0.015 1.26–8.14

Swati 4.49 2.26 0.003 1.67–12.06

Utman Khel 4.09 2.08 0.005 1.52–11.06

Yousafzai 4.05 1.79 0.002 1.70–9.61

Khattak 4.87 2.05 0.000 2.13–11.13

Afghan 4.56 2.23 0.002 1.75–11.89

Pela Khel 9.29 4.59 0.000 3.53–24.44

Others 4.93 2.26 0.001 2.01–12.12

Area of house (marla)

20+ Ref. 

16–20 1.31 0.38 0.34 0.75–2.31

11–15 1.28 0.36 0.38 0.74–2.24

6–10 2.01 0.57 0.013 1.16–3.50

Up to 5 2.61 0.90 0.005 1.34–5.12

Marriage arrangement

Traditionally arranged Ref.

Arranged–love 2.58 0.37 <0.0001 1.95–3.41

OR, odd ratio; Std. Err., standard error; 95% CI, 95% confidence interval; 
Ref., reference

Table 6. Significant predictors of consanguinity in individual tehsils as 
revealed by multivariate logistic regression

Variable OR Std. Err. P 95% CI

Mardan tehsil (n = 314)
Rural/urban origin
Urban Ref.

Rural 1.82 0.47 0.019 1.10–3.01

Marriage arrangement
Traditionally arranged Ref.

Arranged–love 4.10 1.10 <0.0001 2.43–6.93

Katlang tehsil (n = 317)
Area of house (marla)
Up to 5 5.63 3.61 0.007 1.60–19.80

6–10 6.22 3.41 0.001 2.12–18.22

11–15 2.20 1.21 0.15 0.75–6.44

16–20 1.97 1.09 0.23 0.65–5.86

20+ Ref.

Marriage arrangement
Traditionally arranged Ref. 

Arranged–love 3.68 1.09 <0.0001 2.06–6.58

Takht Bhai tehsil (n = 571)
Rural/urban origin
Urban Ref.

Rural 0.05 0.05 0.003 0.01–0.36

Age of participant 
(years)
Up to 30 2.90 1.47 0.036 1.07–7.85

30.1–40 2.11 0.96 0.10 0.87–5.14

40.1–50 1.39 0.54 0.40 0.64–2.99

50+ Ref.

Marriage year
1985 or earlier Ref.

1986–1995 0.91 0.37 0.81 0.41–2.01

1996–2005 0.73 0.33 0.49 0.29–1.79

2006–2015 0.48 0.24 0.15 0.18–1.30

Caste system
Makori Ref.

Dalazak 1.58 0.96 0.45 0.48–5.17

Dewan Khel 1.00 Empty

Mohmand 4.42 2.42 0.006 1.52–12.91

Gujjar 2.83 1.56 0.059 0.96–8.33

Swati 3.55 2.22 0.043 1.04–12.10

Utman Khel 6.95 4.17 0.001 2.15–22.51

Yousafzai 4.29 2.17 0.004 1.59–11.56

Khattak 7.44 3.54 <0.0001 2.93–18.92

Afghan 3.23 1.82 0.038 1.07–9.74

Pela Khel 12.94 12.29 0.007 2.01–83.25

Others (n < 39) 4.67 2.43 0.003 1.68–12.95

OR, odds ratio; Std. Err., standard error; 95% CI, 95% confidence inter-
val; Ref., reference.
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consanguinity was reported to be 66% in Malakand in 2014 
and 55% in Peshawar in 2006 [13, 14]. The prevalence of con-
sanguinity in Mardan was also lower than the prevalence esti-
mated for Bhimber in 2010 (62%) [3], Sargodha in 2010–2011 
(57%) [11], and Gujranwala in 1985–1986 (59%) [20]. The 
lowest prevalence of consanguinity ever reported in Pashtun 
populations was in Bajour (22.3%) in 2012 [4] and Quetta 
(31.6%) in 1994 [23].

By contrast with previous studies, in population in 
Mardan, we found no significant association between con-
sanguinity and variables such as rural origin, literacy, occu-
pation, income, family/household type, and number of family 
members [6, 7, 11, 20].

The prevalence of consanguinity was found to vary signi-
ficantly across different tehsils and caste systems in the present 
population, which may show heterogeneity in consanguinity not 
only in different populations but also within the same population 
and different ethnicities within a region [4, 8]. The high consan-
guinity in the Takht Bhai tehsil could be attributed to social and 
cultural obligations, in addition to the significant variables that 
emerged in multivariable regression analyses (Table 6). Most of 
the Pashtun populations including Khattak, Yousafzai, Utman 
Khel, Afghan, and Pela Khel are highly ethnocentric and only 
marry within their own caste system. In addition, a rate of low 
literacy compared to the provincial average might favor close 
marital unions because of unavailability of a suitable partner 
from outside their own family, although we did not determine 
the literacy of female marriage partners in the present study. 
Illiterate women are mostly restricted to household activities, 
have no access to the outside environment/external society, and 
rarely participate in the decision-making process regarding their 
marriage settlements [4, 18].

The lower prevalence of consanguinity in Mardan and 
Katlang tehsils could be the result of factors such as rapid urba-
nization, infrastructure development, and better transportation. 
Mardan is a tehsil capital, with a high rate of literacy (49% in 
urban Mardan compared with 36% in the overall district) [6]. 
Because of the availability of a better job market, people from 
adjoining districts are attracted toward urban Mardan to make 
their livelihoods. Therefore, Mardan has emerged as a met-
ropolitan city where people of adjoining territories and eth-
nicities amalgamate. The lack of significant difference in the 
prevalence of consanguinity between rural and urban samples 
could be explained by the rapid urban population growth in 
Pakistan, whereby rapidly expanding cities engulf suburban 
rural communities such that the differences between rural and 
urban populations are mitigated [11].

When the year of marriage was examined, we found 
a slightly declining trend in the prevalence consanguine-
ous unions over the past 20 years or so, but this was not 

significant. In the multivariable analyses, year of marriage 
was a significant variable in the overall sample as it was in 
the Takht Bhai tehsil, and a pronounced temporal decline 
in consanguinity was predicted (Tables 5 and 6). Hussain 
[7], based on evidence from national demographic surveys 
and other small-scale studies, remarked that there has been 
a slight decline in the preference for consanguineous marri-
ages. By contrast, Ahmad et al. [9] found a sharp temporal 
rise in consanguinity in the Dir Lower district population of 
KPK. These authors argued that war and poor law and order 
resulted in the rise of consanguinity. Nonetheless, the stra-
tification of consanguineous unions across age categories 
showed a rise in consanguinity with decreasing age. Younger 
age appeared to be a significant parameter in multivariable 
regression analyses in the overall data and in the Takht Bhai 
tehsil. Jabeen and Malik [20] found an increasing trend in 
consanguinity as the age of female respondents decreased. 
The authors attributed this trend to the deteriorating law and 
order situation at the line of control between Azad Jammu 
and Kashmir and Indian-occupied Kashmir, which caused 
separation of a large number of families and might have 
reduced the choice of partner. Year of marriage and age of 
respondent were significant predictors of consanguinity only 
in the Takht Bhai tehsil. The high consanguinity in younger 
individuals could also be the result of a decline in the mean 
age at marriage. Younger age at marriage is commonly seen 
in consanguineous unions [24].

Area of house was considered as an indicator of socioeco-
nomic status. The current study showed that consanguinity 
was negatively associated with area of house, and a small-
sized house was a significant predictor of consanguinity in the 
overall data and in the Katlang and Takht Bhai tehsils.

Here, we also analyzed marriage arrangement as a 
potential predictor of consanguinity. Marriage arrangement 
appeared to be a significant predictor in the overall data and 
in Mardan and Katlang tehsils. Because of the strict socio-
cultural stereotypes, “traditionally arranged” marriages were 
more prevalent in the current data. However, consanguinity 
was significantly higher in individuals who had arranged–
love marriages compared with individuals who had “tradi-
tionally arranged” marriages (P < 0.0001). This is consis-
tent with the findings of Hina and Malik [11] and Jabeen 
and Malik [20]. The arranged-love marriages are convened 
by parents and are usually within close relatives. In these 
marriages, the bride or bridegroom, or both, influences the 
decision of parents, or engineers the situation almost entirely 
by themselves [25].

Among the 7 types of marital unions, FC and DR mar-
riage types are helpful in getting an insight into the social 
structure of a population. FC unions indicate marriages among 
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close blood relatives, while DR marriages may show the alli-
ance with extended brotherhood or biradari or caste system. 
In traditional cultures, it is quite customary that the marriage 
decision is taken by the parents [7], particularly by the father 
[18]. One of the indicators of this matter is the pattern of align-
ment of cousins in FC unions. In the studied population, patri-
lineal unions had a higher occurrence than matrilineal unions 
(P = 0.0002). This is consistent with other studies conducted in 
Pakistan [3, 6, 12]. Patriarchal authority has the obligation of 
making the key decisions for the whole family. It is fundamen-
tally the parents’ responsibility to arrange marriages for their 
children, but older siblings may be actively involved if the 
parents die early or if they have been particularly successful 
in business or politics [26]. In the Pashtun tribal systems, an 
age-based hierarchy may exist [27]. By contrast, the biradari 
or group of male kin (the patrilineage) plays a significant role 
in social relations. Members of a biradari celebrate the major 
life events together. The biradari has traditionally served as a 
combined mutual aid society and welfare agency, arranging 
loans to members, assisting in finding employment, and con-
tributing to the dowries of poorer families [26].

The caste/biradari system in the Muslim population is not 
comparable to the caste/social class system prevalent in Hindu 
or Indian culture [20]. In Pakistan, caste is a social rather than 
a religious institution, and more appropriate terms include 
clan, kin, and tribe (zaat/biradari) [28]. Castes are based on 
“lineage endogamy”, with patrilineal cousin marriage forming 
the basis for the kin networks. A child inherits the caste of his 
or her father, so caste is fixed over generations [29]. We argue 
that urbanization and transition toward a cosmopolitan popu-
lation may cause rise in nonconsanguineous unions but within 
the FC unions patrilineal unions would continue to dominate 
because of social and cultural norms.

The present study has several limitations. We could not 
acquire complete data regarding the parental marriage types 
of the respondents, and the marriage data of one generation 
have been used to calculate ICF. In populations where there 
is a long tradition of close unions, the calculation of ICF 
from one generation could be an underestimate. Data were 
not gathered from women because of social and cultural 
constraints. The convenience sampling of ever-married men 
may result in sampling error and may not truly represent the 
population. The income categories may not be truly repre-
sentative of the economic status as respondents were gene-
rally reluctant to disclose their income. Similarly, occupation 
is a difficult thing to determine because of a wide range of 
occupational types and many competing scales. Furthermore, 
many individuals switch professions during different seasons 
of the year. Therefore, we relied on the self-reported occup-
ation types.

Conclusion

Despite its limitations, the present study is to our knowledge, 
nevertheless, the first report on the prevalence of consangu-
inity and highlights important aspects of consanguineous 
unions in a multiethnic Pashtun metropolis. The present inves-
tigation found that consanguinity was not associated with 
sociodemographic variables such as rural/urban origin, liter-
acy, occupation, monthly income, household type, and number 
of family members of male respondents; however, a different 
combination of variables appeared to be factors for consangui-
nity in the overall district of Mardan and among the individual 
tehsils. Regional differences exist in the prevalence of con-
sanguinity, and the combination of factors for consanguinity 
varies greatly. A prospective study to determine various health 
indicators, such as fertility, child morbidity, and congenital 
abnormalities, in the population of Mardan appears warranted.
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