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Spouses’ faces are similar 
but do not become more similar 
with time
pin pin tea‑makorn1 & Michal Kosinski2*

the widely disseminated convergence in physical appearance hypothesis posits that long‑term 
partners’ facial appearance converges with time due to their shared environment, emotional mimicry, 
and synchronized activities. Although plausible, this hypothesis is incompatible with empirical 
findings pertaining to a wide range of other traits—such as personality, intelligence, attitudes, 
values, and well-being—in which partners show initial similarity but do not converge over time. We 
solve this conundrum by reexamining this hypothesis using the facial images of 517 couples taken 
at the beginning of their marriages and 20 to 69 years later. Using two independent methods of 
estimating their facial similarity (human judgment and a facial recognition algorithm), we show that 
while spouses’ faces tend to be similar at the beginning of marriage, they do not converge over time, 
bringing facial appearance in line with other personal characteristics.

What predisposes two people to form and maintain a long-term romantic relationship is a fundamental question 
with critical consequences for the individuals involved, their families, and entire societies. While we do not yet 
have a satisfactory answer, one thing is clear: Romantic partners tend to be similar in a wide range of characteris-
tics, ranging from physical and physiological to demographics and  psychological1. Long-term romantic partners 
have been shown to be similar in terms of height, weight, health, diet, age, physical attractiveness, education, 
ability, intelligence, psychological well-being, personality, attitudes, values, religion, social class, ethnicity, life-
style, and many other  traits2–8.

What drives romantic partners’ similarity? Two sets of mechanisms have been proposed to explain it. First, 
partners may be similar from the outset of their relationship due to homophily (i.e., preference for similar oth-
ers)9,10, the mechanics of the dating market (e.g., having to settle for a partner with a similar level of attractive-
ness)11, or social homogamy (i.e., being surrounded—socially and geographically—by similar others)8. Sec-
ond, partners may become more similar with time due to repeated interactions, synchronized routines, shared 
 environment12,13, and/or attrition (i.e., less similar couples breaking up, thus boosting the average similarity of 
the surviving ones)14,15. Although both sets of mechanisms seem plausible, empirical research consistently sug-
gests that couples are similar to begin with but do not become any more similar with time. Long-term couples, 
for example, exhibit similarity patterns parallel to new  couples16, and are no more similar in terms of attitudes, 
values, intelligence, personality, psychological well-being, and  interests3,4,17–19. Also, partners’ personality and 
interests are similar even before they met (online) for the first  time20. These and other analogous findings led 
most scholars to conclude that shared life experiences and circumstances play a significant role in maintaining, 
rather than increasing, couples’ initial  similarity2,21.

There is, however, one trait that does not seem to follow this general pattern: facial appearance. In their 
seminal paper, Zajonc, Adelmann, Murphy, and  Niendenthal12 showed that spouses’ faces were not similar at 
the outset of marriage but became more similar with time. Moreover, they found that the degree of convergence 
positively correlated with couples’ ratings of marriage quality. Their convergence in physical appearance hypoth-
esis posits that as long-term partners tend to occupy the same environments, engage in the same activities, eat 
the same food, and mimic each other’s emotional expressions—and as these factors can also influence facial 
features—spouses’ facial appearances should converge with time. For example, if the partners smile a lot—and 
make each other smile—they should co-develop similar wrinkle patterns (smile lines)22.
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Importantly, Zajonc et al.’s  reasoning12—that appearance converges as a function of shared actions and envi-
ronment, and emotional mimicry—should apply to other personal characteristics as well. How does one recon-
cile the convergence in facial appearance with the lack thereof in the context of virtually all other traits, such as 
interests, personality, intelligence, attitudes, values, and well-being? A closer look at the literature reveals that 
while the convergence in physical appearance hypothesis is one of the tenets of current psychological science 
and has been widely disseminated through  textbooks23,  books24,25, and landmark  papers26,27, it has virtually no 
empirical support. Zajonc et al.’s  study12, while elegantly designed, was based on an extremely small sample of 
12 married heterosexual couples. Furthermore, its findings have never been replicated. Two other studies occa-
sionally cited in support of facial convergence  (Hinsz28 and Griffith and  Kunz29) neither tested this hypothesis 
nor provided any support for it. Both studies presented evidence for facial homogamy, i.e., spouses’ tendency to 
have similar faces, but provided no support for the increase in facial resemblance over time.  Hinsz28 found that 
romantic partners’ faces were more similar than those of random pairs of men and women, yet couples married 
for 25 years were no more similar than recently engaged ones. Griffith and  Kunz29 showed that student raters 
could match spouses’ faces at a level above chance, yet found “no significant trend in growing to look alike as 
persons live together as husband and wife” (p. 453).

In this work, we aim to validate the physical convergence hypothesis in a large sample (n = 517) of white mar-
ried heterosexual couples (we were unable to find a large enough sample of homosexual and non-white couples 
to allow for a meaningful analysis). Two approaches to measuring facial similarity were used: human judges and 
a modern facial recognition algorithm. Both approaches showed that while spouses’ faces were similar at the 
outset of their marriage, they did not converge over time.

Methods
The study has been reviewed and approved by Stanford University’s IRB. All methods were carried out in accord-
ance with relevant guidelines and regulations. The preregistration documents can be found at https ://aspre dicte 
d.org/2fh78 .pdf. The Supplementary Information contains the list of and rationale for the post-registration 
changes to the study design. The materials, data, and code used to compute the results are available at https ://
osf.io/ekwm7 .

facial images. The facial images of 517 couples were collected from public online sources: 392 newspa-
per wedding anniversary announcements downloaded from https ://www.newsp apera rchiv e.com, 102 Google 
Search results, and 23 public profiles from Ancestry.com (a genealogy website). Two facial images of each spouse 
were collected: one taken within 2 years of the wedding, and one taken 20 to 69 years later (the marriage dates 
and dates on which the photos were taken were extracted from their captions; the average marriage length was 
49 years).

Images were processed using Face++ (https ://www.facep luspl us.com)—a widely used facial recognition soft-
ware—to detect facial outlines and head orientation, and to approximate individuals’ age (see Supplementary 
Fig. S1 for age distribution). We only included images containing faces larger than 120 × 120 pixels and with an 
absolute value of yaw and pitch below    55° and 24°, respectively. The images were converted into grayscale and 
cropped around the face to remove the background and non-facial details. Their brightness was corrected using 
the “auto-adjust colors” function in IrfanView 4.5. The faces were rotated to the vertical position and resized to 
224 × 224 pixels (see Fig. 1).

Stimulus sets. Faces were arranged into 2068 unique stimulus sets (517 couples × two spouses × two time 
points: at the beginning of the marriage and 20 to 69 years later) following the procedure from Zajonc et al.12 
Each face (target) was matched with faces of six other people of the opposite sex (alternatives): the target’s spouse 
and five random others from our dataset. To control for the effect of age and eyewear, the alternatives had the 
same eyewear status (glasses or no glasses) and similar approximated age (+ /− 5 years) as the spouse. An exam-
ple stimulus set is presented in Fig. 1.

Human judges and rankings. Judges (n = 153; from the U.S.), recruited on Amazon Mechanical Turk 
(AMT; an online crowdsourcing marketplace), were instructed to rank alternative faces from the most (1) to 
the least (6) closely resembling the target face (see Fig. 1). Ten rankings were obtained for each stimulus set. The 
spouses’ perceived similarity at a given point in time (at the beginning of the marriage and later) was computed 
by averaging their ranks across two stimulus sets pertaining to them (husband as a target and wife as a target). 
The resulting scale ranged from 1 (all judges perceived them as most similar) to 6 (all judges perceived them 
as least similar). If there was no link between being married and similarity, the spouses’ average rank should 
equal 3.5. The use of a relative (i.e., ranking) rather than absolute (e.g., Likert scale) measure of facial similarity 
enabled controlling for the possibility that people’s faces may generally become more (or less) similar with time 
as they age.

Additionally, following Zajonc et al.’s12 original design, a separate sample of 117 judges recruited on AMT were 
asked to rank alternatives in terms of their likelihood to be married to the target (the same stimulus as presented 
in Fig. 1 was used, with “closely resembles” replaced with “likely to be married to”).

facial recognition algorithm and rankings. An alternative set of results was produced using 
 VGGFace230, a widely used facial recognition deep neural network that was shown to outperform humans in 
judging facial  similarity31. Facial recognition algorithms convert faces into numerical vectors (face descriptors) 
capturing facial features and compare those vectors across images: The more similar the vectors, the more likely 
they are to represent the same face. As facial recognition algorithms are aimed at recognizing people across 
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images taken at different times, with different devices, from different angles, and in different circumstances, they 
tend to capture features that remain stable across age and context, such as facial morphology and complexion. 
They are as unaffected as possible by transient features such as aging, facial expression, head orientation, hair-
style, and image properties such as background and  lighting32. Consequently, they are well suited to the task of 
quantifying the similarity between faces, while controlling—as much as possible—for transient features.

Following the standard procedure used in facial recognition, cropped facial images were converted into 
2048-value-long face descriptors using VGGFace2 in SE-ResNet-50 architecture and L2-normalized. Next, for 
each stimulus set, the cosine similarity between face vectors of the target and each alternative face was computed. 
The alternative faces were ranked from the most (1) to the least (6) closely resembling the target face (i.e., the 
same ranking scale as for human judges).

Statistical analyses. The average similarity ranks of spouses’ faces were compared with the chance value 
(3.5) using one sample two-tailed t-test to detect homogamy. Paired two-tailed t-tests were used to compare the 
similarity of spouses’ faces at the beginning of marriage and later to detect the convergence in facial appearance. 
The average Kendall rank correlation between two randomly selected rankings for each stimulus set was used to 
measure inter-rater reliability.

Results
Figure 2 shows the similarity ranks produced by human judges (left panel) and VGGFace2 (right panel) at the 
time of marriage (blue bars) and 20 to 69 years later (green bars). The combined results for all age groups are 
shown on the gray background. Consistent with the previous  studies28,29,33–35, we found evidence of homogamy, 
or spouses’ tendency to have similar faces. At the time of marriage, their average rank was significantly lower 
than 3.5 (i.e., the rank expected if the alternatives were ranked randomly): 2.75 (95% CI = [2.69, 2.81], one sample 
t-test t = − 25.08, two-tailed p < 0.001, n = 517) for human judges; and 2.89 (95% CI = [2.76, 3.02], one sample 
t-test t = − 9.32, two-tailed p < 0.001, n = 517) for VGGFace2.

However, we did not find evidence for the convergence in physical appearance hypothesis: Spouses’ faces 
did not become more similar with time. In fact, according to human judges, spouses’ faces became slightly less 
similar with time (paired t-test; t = − 3.70, two-tailed p < 0.001, n = 517), though the difference in the rankings 
was relatively small (Δ = 0.15, 95% CI = [0.07, 0.22]) and was not replicated in the VGGFace2 analysis. The same 
results were obtained when analyzing data separately for couples married for different lengths of time (Fig. 2): 
Spouses’ faces tended to be similar but did not become more similar with time, regardless of the time span 
between the first and the second set of pictures.

Importantly, judgments’ reliability did not vary with subjects’ age or time when the picture was taken: There 
was no significant difference between the inter-rater reliability for pictures taken at the time of marriage and later 
(Kendall τmarriage = 0.165; 95% CI = [0.161, 0.168] and τlater = 0.161; 95% CI = [0.157, 0.165]; τmarriage − τlater = 0.004, 

Figure 1.  An example stimulus set (to protect participants’ privacy, we used photos of our colleagues. Their 
informed consent for publication was obtained).
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95% CI = [− 0.001, 0.009], two-tailed p = 0.95). This indicates that the judges were as consistent when ranking the 
similarity of faces of young people (taken several decades ago) as the faces of older people (taken more recently).

As in the context of facial similarity (and contrary to Zajonc et al.’s12 findings), there were also no significant 
differences in judges’ ratings of spouses’ likelihood to be married between facial images taken at the time of 
marriage and later (paired t-test; t = − 1.51, two-tailed p = 0.13, n = 517; see Supplementary Table S2 for details).

Discussion
We do not find support for the widely disseminated convergence in physical appearance hypothesis: Spouses’ 
faces are similar but do not converge with time. This brings facial appearance in line with other traits—such as 
interests, personality, intelligence, attitudes, values, and well-being—which show initial similarity but do not 
converge over  time2.

This study has several limitations. First, we used publicly available images and thus could not control for vari-
ance in image properties and self-presentation (such as grooming, facial expression, or biases in selecting images 
to be publicly shared online). Yet, according to the convergence in physical appearance hypothesis, these factors 
should amplify the convergence rather than obscure it. Spouses’ tendency to occupy the same environments, 
engage in the same activities, eat the same food, and—in particular—mimic each other’s emotional expressions 
should result in convergence in their self-presentation behaviors, and thus more (and not less) similar public 
facial images. Second, we did not record or control for judges’ age and ethnicity and thus the extent to which 
their judgments might have been affected by the own-age36 and own-ethnicity37 biases (people’s lower sensitivity 
when judging the similarity of faces of other ages and ethnic groups). Yet, while the own-ethnicity bias could 
add noise to our measurements, it is unlikely to moderate the change in similarity over time, as participants’ 
ethnicity was constant. Also, while the U.S. AMT workers tend to be  young38, they were as good at ranking the 
similarity of faces of young people (taken several decades ago) as the faces of older people (taken more recently). 
Furthermore, those and other risks to the judges’ accuracy were counterbalanced by the use of two independent 
measures of facial similarity (human judges and VGGFace2) and the relatively large sample size, enabling the 
detection of a change in human rankings as small as Δ = 0.17 (with 80% power, α = 0.001), an equivalent of one 
in six judges increasing a spouse’s rank by just one position. Finally, the validity of our approach and dataset 
are supported by the successful replication of the well-established effect of people’s tendency to marry similar 
others (i.e., homogamy).

While the rejection of the convergence in physical appearance hypothesis is surely not as exciting or as cite-
worthy as its counterfactual, it solves one of the major conundrums of psychological science and brings us closer 
to understanding factors predisposing people to form and maintain long-term romantic relationships.
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